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SSI 

9000,9H(54/74H),9L, 
9N (54/74) and 9S(54/74S) 
Series Data Sheets 

This section comprises data sheets on the 

five basic Fairchild TTL/SSI series. 

9000 

9H00/54H, 74H00 

9L00 

9N 00/54^ 7400 

9500/54^, 74S00 

Devices are presented in alpha-numerical 
sequence, with the exception of the 9000. 
elements. All 9000 series functions are 
grouped together at the beginning of this 
section. 
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TTL/SSI INTRODUCTION 



INTRODUCTION - The Fairchild TTL/SSI line offers the designer a broad selection of gates and flip-flops for use with Fairchild 
MSI, Interface and Memory products in implementing TTL system designs. These TTL/SSI functions are available for use in 
military and industrial temperature range applications. These products are available in the popular Dual In-Line package as well as 
flat packages. All Fairchild TTL products are logic and supply voltage compatible so that circuit families may be mixed within a 
system for optimum speed, power and economy. 



9N/54, 74 SERIES TTL/SSI 
FEATURES 

• 10 ns Typical Gate Delay 

• 10 mW Typical Gate Power Dissipation 

• Input Clamp Diodes Minimize 
Termination Effects 

• Military and Industrial Temperature 
Range 

• Available in DIP and Flat Packages 



DESCRIPTION 

The 9N/54, 74 Series is a broad family of SSI 
devices which are pin and function identical with 
the popular 7400 series. These gates and binaries 
are available in industrial and military temperature 
ranges in both DIP and Flat packages. The line 
included NAND gates, NOR gates, Exclusive-OR 
gates, AND gates, open collector gates as well as 
single and dual flip-flops. 
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9000 SERIES TTL/SSI 
FEATURES 

• 8 ns Typical Gate Delay 

• 10 mW Typical Gate Power Dissipation 

• Input Clamp Diodes Reduce 
Termination Effects 

• Darlington Output Stage Increases 
Circuit Speed 

• Military and Industrial Temperature 
Range 

• Available in DIP and Flat Packages 



DESCRIPTION 

The 9000 Series of gates and flip-flops offers a 
family of high speed functions with speed and 
power specifications in between the 9N/54, 74 
Series and the 9H/54H, 74H Series. The Darlington 
output stage provides faster switching times and 
increased capacitive drive capability over the 
9N/54, 74 Series. 



9L SERIES LPTTL/SSI 
FEATURES 

• 20 ns Typical Gate Delay 

• 2 mW Typical Gate Power Dissipation 

• Input Clamp Diodes Minimize 
Termination Effects 

• Darlington Output Stage Increases 
Circuit Speed 

• Military and Industrial Temperature 
Range 

• Available in DIP and Flat Packages 



DESCRIPTION 

The 9L Series of low power TTL gates and 
flip-flops offers a speed/power trade-off well suited 
to both industrial and military applications. The 
power is one fourth that of a standard TTL gate 
and typical system speeds of up to 10 MHz are 
possible. The 9L Series TTL/SSI functions are used 
with the 93L low power TTL/MSI devices to 
implement low power, moderate speed systems. 



9H/54H, 74H SERIES HSTTL/SSI 
FEATURES 

• 6 ns Typical Gate Delay 

• 22 mW Typical Gate Power Dissipation 

• Input Clamp Diodes to Minimize 
Termination Effects 

• Darlington Output State to Increase 
Circuit Speed 

• Military and Industrial Temperature 
Range 

• Available in DIP and Flat Packages 

• 11 Functions Available 



DESCRIPTION 

The 9H/54H, 74H Series is a line of high speed 
gates and flip-flops which are pin and function 
identical with the popular 74H00 Series. 

These devices are used with the 9300 and 93H 
Series of TTL/MSI devices to substantially reduce 
critical path delay times and enhance overall 
system speeds. 
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9S/54S, 74S SERIES TTL/SSI 
FEATURES 

• 3 ns Typical Gate Delay 

• 125 MHz Typical Input Clock 
Frequency for J-K Flip-Flops 

• 22 mW Gate Power Dissipation 

• Input Clamp Diodes to Minimize 
Termination Effects 

• Low Output Impedance to Drive High 
Capacitive Loads 



DESCRIPTION 

The 9S00 Series is a line of super high speed 
devices featuring Schottky-barrier diode clamping 
on all normally saturated devices. The result is an 
overall improvement in propagation delays and 
greatly reduced sensitivity of delay times to 
temperature variation. These gate and flip-flop 
functions can be used with Fairchild's 93S00 Series 
of MSI Schottky-clamped logic elements to achieve 
the highest possible system speeds and still 
maintain typical 1.0 V noise immunity. 
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FAIRCHILD SERIES TTL/SSI 



ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 
Storage Temperature 
Temperature (Ambient) Under Bias 
Vcc P'" Potential to Ground Pin 

* Input Voltage (dc) 

* Input Current (dc) 

Voltage Applied to Outputs (Output HIGH) 
Output Current (dc) (Output LOW) 

9N/54,74 and 9L Series 

9000, 9H and 9S Series 

See Detail Data Sheets for Buffer Drive Capability. 

♦Either Input Voltage limit or Input Current limit is sufficient to protect the inputs. 



-65°Cto+150°C 
-55°Cto+125°C 
-0.5 V to +7.0 V 
-0.5 V to +5.5 V 
-30 mA to +5.0 mA 
0.5 V to +Vcc 

+30 mA 
+50 mA 



INPUT AND OUTPUT LOAD FACTORS FOR THE 9000 SERIES GATES & FLIP-FLOPS 



The test conditions and resulting limits for the input and output levels of the 9000 Series gates and flip-flops differs from the other 9N, 9H, 9L, 
and 9S series of devices. These 9000 Series levels and conditions are equivalent to the other families for all practical purposes. For instance, an 
input HIGH level current guaranteed to be 60 juA when measured at 4.5 V, will be less than 40 juA for most operating conditions. Therefore, the 
load factors for the 9000 Series has been normalized to simplify system design considerations. 



NAND GATES - 9002, 9003, 9004, 9007 AND 9012* 
HEX INVERTER - 9016 AND 9017* 



The 9002, 9003, 9004, 9007 and 9012 are active LOW level output AND gates commonly known as NAND gates. The 9016 and 9017 are hex 
inverters with input and output characteristics identical to NAND gate. The variety of gate combinations provides the system designer the 
utmost in logic flexibility and reduces package count. 



LOGIC SYMBOL AND PIN CONFIGURATIONS 



9016, 9017* 



>- 



->- 



->- 



>- 



>- 



->- 



9002,9012* 



'Open Collector 




9003 




9004 



9007 



Vcc = f*'" '•'*, 

GND = Pin 7 





Fig. 1 
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TTL/SSI • 9000 SERIES 



BASIC GATE CIRCUIT 



f ^'^ r 



Nominal Resistor Values 
Rl = R5 = 4.0 kO, 
R2 = 1.5 kn 
R3 = 150 n 

R4 = 80 n 

Rg = 1.25 kn 



_L .1. -.1. 
Fig. 2 
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LOADING FACTORS 



PIN NAMES LOADING 

All Inputs 1 U.L. 

All Outputs 10U.L.* 

(1 U.L. = 40m'A high/1.6 mA LOW) 

*The 901 2 & 901 7 need external resistors 
to provide HIGH level drive. 

Fig. 3 



ELECTRICAL CHARACTERISTICS 9002XC, 9003XC, 9004XC, 9007XC, 9012XC, 9016XC AND 9017XC (T^ = 0°C to 75°C, Vqc = 5.0 V +5%) 









LIMITS ■ 


UNITS 






SYMBOL 


PARAMETER 


o°c 

MIN. MAX. 


25° C 
MIN. TYP. MAX. 


75° C 
MIN. MAX. 


TEST CONDITIONS 


V|H 


Input HIGH Voltage 


1.9 


1.8 


1.6 


Volts 


Guaranteed Input HIGH Threshold 
Voltage for All Inputs 


V|L 


Input LOW Voltage 


0.85 


0.85 


0.85 


Volts 


Guaranteed Input LOW Threshold 
Voltage for All Inputs 


VOH 


Output HIGH Voltage 
(except 9012, 9017) 


2.4 


2.4 2.9 


2.4 


Volts 


Vcc = 4.75 V, Iqh = -1-2 mA, Inputs at V|l 


Vol 


Output LOW Voltage 


0.45 


0.21 0.45 


0.45 


Volts 


Vcc = 5.25 V, loL = 16.0 mA, V|m = 5.25 V 




Vcc "^ 4.75 V, Iql = 14.1 mA, Inputs at V|h 


l|H 


Input HIGH Current 




10 60 


60 


mA 


Vcc = 5.25 V, V|N = 4.5 V 
GND on Other Inputs 


III 


Input LOW Current 


-1.6 


-1.0 -1.6 


-1.6 


mA 


Vcc = 5.25 V 


V|N = 0.45 V 


ML 


-1.41 


-0.91 -1.41 


-1.41 


Vcc = 4.75 V 


5.25 V on Other Inputs 


ICEX 


Output Reverse Current 
9012, 9017 only 




2.0 250 


250 


mA 


Vcc = 4.75 V, V|N = V|L,VoUT = 5.5 V 




Vcc Current, Gate On (each gate) 
Vcc Current, Gate Off (each gate) 


6.1 


3.6 6.1 


6.1 


mA 


Inputs^HIGH 


Vcc = 5.0 V 




1.7 


1.07 1.7 


1.7 


Inputs at GND 


tPLH 


Turn OFF Delay 
Input to Output 






3.0 13 




ns 




Vcc = 5.0 V, Cl= 15 pF 

See Fig. 12 


9012,9017 only 




3.0 45 




Rl = 4.0 kn 


tPHL 


Turn ON Delay 
Input to Output 






3.0 15 




ns 






9012,9017 only 




3.0 15 




RL = 400n 





E 



ELECTRICAL CHARACTERISTICS 9002XM, 9003XIVI, 9004XM, 9007XM, 9012XMI, 9016XM, AND 9017XM (Ta= -55°C to +125° C, Vcc = 5.0 V ± 10%) 









LIMITS 


UNITS 






SYMBOL 


PARAMETER 


-55° C 
MIN. MAX. 


25° C 
MIN. TYP. MAX. 


125°C 
MIN. MAX. 


TEST CONDITIONS 


V|H 


Input HIGH Voltage 


2.0 


1.7 


1.4 


Volts 


Guaranteed Input HIGH Threshold 
Voltage for All Inputs 


V|L 


Input LOW Voltage 


0.8 


0.9 


0.8 


Volts 


Guaranteed Input LOW Threshold 
Voltage for All Inputs 


VoH 


Output HIGH Voltage 
(except 9012, 9017) 


2.4 


2.4 2.7 


2.4 


Volts 


Vcc = 4.5 V, Iqh = -1-32 mA, Inputs at V|l 


Vol 


Output LOW Voltage 


0.4 


0.21 0.4 


0.4 


Volts 


Vcc = 5.5 V, Iql = 17.6 mA, V|n = 5.5 V 




Vcc "= 4.5 V, Iql = 13-6 mA, Inputs at V|h 


l|H 


Input HIGH Current 




10 60 


60 


mA 


Vcc = 5.5 V, V|N = 4.5V 
GND on Other Inputs 




Input LOW Current 


-1.6 


-1.1 -1.6 


-1.6 


mA 


Vcc = 5.5 V 


V||vj = 0.4V 


ML 


-1.24 


-0.87 -1.24 


-1.24 


Vcc = 4.5 V 


5.5 V on Other Inputs 


'CEX 


Output Reverse Current 
9012, 901 7 only 




2.0 250 


250 


mA 


Vcc = 4.5 V, V|N = V|L, VquT = 5.5 V 




Vcc Current, Gate On (each gate) 


5.5 


3.5 5.5 


5.5 


mA 


Inputs HIGH 


Vcc = 5.0 V 


•cc 


Vcc Current, Gate Off (each gate) 


1.6 


1 .07 1 .6 


1.6 


Inputs at GND 




Turn OFF Delay 
Input to Output 






3.0 10 




ns 




Vcc = 5.0 V 
Cl= 15 pF 


tPLH 


9012, 9017 only 




3.0 45 




RL = 4.0kn 




Turn ON Delay 
Input to Output 






3.0 12 




ns 




tPHL 


9012, 9017 only 




3.0 15 




RL = 400n 


See Fig. 12 
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TTL/SSI • 9000 SERIES 



OUTPUT VOLTAGE VERSUS 
INPUT VOLTAGE 



9002, 9003, 9004, 9007, 9012, 9016 AND 9017 
TYPICAL INPUT AND OUTPUT CHARACTERISTICS 

OUTPUT CURRENT VERSUS 
INPUT CURRENT VERSUS OUTPUT VOLTAGE 
INPUT VOLTAGE (OUTPUT HIGH) 



OUTPUT CURRENT VERSUS 

OUTPUT VOLTAGE 

(OUTPUT LOW) 






_Vcc = 5.0V 










J 


1 





-2.0 




1 125'C, 










J 


y 




-- 


t 


--- 


-55'C 




1 
















-4.0 


4 


















-6.0 


1 


















-8.0 


1 


















1 
















-10 


1 



















^ -10 



Vcc = 5.0V 
INPUTS AT GND 

1 


0°C- 
55°CJ 






^ 


/ 






. 


tW 


■25°C 










'M^m'c 






125'C 
75'C 


J 


A 


- 






- — 


k; 


>5'C 

o-c 







Vcc 


5.0 V 






2S^ 





: 


INPUTS HIGH 
, 1 


/ 


''^75:c_ 




- - 


/ 


^ 


_ '25°C_ 




. 






r 




i 





■ 


1 


X 






-55°C 




- 


^ 












/ 














/ 











V|N- INPUT VOLTAGE -VOLTS 

Fig. 4 



2.0 4,0 6.0 8.0 

V|N -INPUT VOLTAGE - VOLTS 



-1.0 1.0 3.0 5.0 

Vguj - OUTPUT VOLTAGE - VOLTS 



Fig. 5 Fig. 6 

POWER DISSIPATION, LOGIC LEVELS AND NOISE IMMUNITY 
WORST CASE LOGIC LEVELS WORST CASE HIGH LEVEL 



POWER DISSIPATION VERSUS 
SUPPLY VOLTAGE 



VERSUS 
AMBIENT TEMPERATURE 



NOISE IMMUNITY VERSUS 
AMBIENT TEMPERATURE 



0.5 1.0 1.5 

Vqut -OUTPUT VOLTAGE -VOLTS 

Fig. 7 



WORST CASE LOW LEVEL 
NOISE IMMUNITY VERSUS 
AMBIENT TEMPERATURE 




VqhAt 


vrr 


5.0V 




...1 J 4. 

IOH=-1.32mA 1 






1 
















VoHATVcf. = 4.5V 




Iqh- -1.32mA 
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V(-(.- SUPPLY VOLTAGE -VOLTS 

Fig. 8 



Ta -AMBIENT TEMPERATURE -"C 

Fig. 9 



Tft-AMBIENT TEMPERATURE -"C' 

Fig. 10 



T^-AMBIENT TEMPERATURE CO 

Fig. 1 1 



SWITCHING CHARACTERISTICS 



TEST CIRCUIT 



WAVEFORM 



_rL 



PULSE 
INPUT 

o 



^=o 



f - 1.0 MHz 
Amp ~ 4.0 V 

Width ■^ 200 ns _ _ _ 

f f -.. ns * Includes all probe and jig capacitance 



kO 




-&, 



J 



^ 




Fig. 12 



WORST CASE TURN OFF DELAY 

VERSUS 

AMBIENT TEMPERATURE 



25 


Vcc=5 0V 
SEE FIG 12 
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-55 25 125 

T^ -AMBIENT TEMPERATURE -'C 

Fig. 13 



WORST CASE TURN ON DELAY 

VERSUS 

AMBIENT TEMPERATURE 





\ 








- 




- Vcc 


= 5.dv J 


30 




N 






SEE FIG. 12 1 
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Fig. 14 
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TTL/SSI • 9000 SERIES 



EXTENDABLE AND-OR-INVERT GATES - 9005, 9008 
EXTENDER - 9006 

The TTL 9005 and 9008 are AND-OR-INVERT gates which may be OR extended with the use of the 9006. For noise immunity and operating 
level curves, refer to the gate section. 



9005 
EXTENDABLE GATE 




NON-EXTEIMDABLE GATE 




Vcc = Pin 14 
GND = Pin 7 
'Four Extenders (9006) may 
be tied to these terminals 



LOGIC DIAGRAMS 
9008 




Vcc "^ Pi" '•4 
GND=Pin 7 
'Four Extenders (9006) may 
be tied to these terminals 



9006 



1 


D-^ 


2 


3 


— <. ,1 


4 




6 


I>^ 


6 


8 


—C 10 



COLL. 
EMIT. 



COLL. 
EMIT. 



Vcc = Pi" ""^ 
GND = Pin 7 



Fig. 1 



CIRCUIT DIAGRAMS 



9005 
EXTENDABLE GATE 




NON-EXTENDABLE GATE 




Vcc "" Pi" ■'^ 
GND = Pin 7 



Typical Resistor Values 
R-l = R3 = 2.6 kn 
R2 = 800 n 
R4 = R1I = 150 n 
R5 = R12 = 80 ^ 



R6= R8= Rl0= Rl3 = 4.0 kn 

R7 = 665 n 

Rg = 1.5 kfi 
Rl4= 1.25 kn 



9008 




Zinn 



Typical Resistor Values 

R-l = R2 = R4 = R5 = 2.6 kf2 

R3 = 800 n 

Rg = 150 n 

R7 = 80 n 

Rs = 4.0 kn 

Rg = 665 n 




I 



9006 



• R - 2,6k!! TYPICAL 



777 



7X 



TtTT 




Two in a package 



Vcc "^ Pi" 14 
GND = Pin 7 



Vcc =■ Pi" 14 
GND = Pin 7 



Fig. 2 
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TTL/SSI • 9000 SERIES 



9005 

PIN NAMES LOADING 

Non-extendable Gate Inputs 1.0 U.L. 

Extendable Gate Inputs 1.5 U.L. 

All Outputs 10 U.L. 



LOADING FACTORS 



9008 



PIN NAMES 

All Inputs 
Outputs 



LOADING 



1.5 U.L. 
10 U.L. 



9006 



PIN NAMES 

All Inputs 
Outputs 



LOADING 



1.5 U.L. 



^Outputs on 9006 have open 
emitter and collector. 



(1 U.L. = 40 mA HIGH/1.6 mA LOW) 
Fig. 3 

ELECTRICAL CHARACTERISTICS 9005XC, 9006XC AND 9008XC (Ta = 0°C to 75°C, Vqq = 5.0 V +5%) 





PARAMETER 


LIMITS 


UNITS 






SYMBOL 


0"C 


25" C 


75" C 


TEST CONDITIONS 




MIN. MAX. 


MIN. TYP. MAX. 


MIN. MAX. 




V|H 


Input HIGH Voltage 


1.9 


1.8 


1.6 


Volts 


Guaranteed Input HIGH Threshold 
Voltage for All Inputs 


V|L 


Input LOW Voltage 


0.85 


0.85 


0.85 


Volts 


Guaranteed Input LOW Threshold 
Voltage for All Inputs 


VOH 


Output HIGH Voltage 


2.4 


2.4 2.9 


2.4 


Volts 


Vcc = 4.75 V, IQH = -TS mA 
V|i_ = Value indicated on This Table 


Vol 


Output LOW Voltage 


0.45 


0.2 0.45 


0.45 


Volts 


Vcc = 5.25 V, Iql = 16.0 mA, V|n = 5.25 V 
Vcc = 4.75 V, Iql = 14.1 mA, Inputs at V||_ 




Input HIGH Current 
9005 Non-ExtencJable Gate 




5.0 60 


60 


mA 


V||sj = 4.5V 

Vcc = 4.75 V 

GND on All Other Inputs 


MH 


Input HIGH Current 
Extendable Gates and Extender 




7.5 90 


90 




Input LOW Current 
9005 Non-Extendable Gate 


-1.6 


-1.04 -1.6 


-1.6 


mA 


Vcc= 5.25 V 


V|N = 0.45 V 
5.25 V on 
Other Inputs 




-1.41 


-0.79 -1.41 


-1.41 


Vcc = 4.75 V 


ML 


Input LOW Current 
Extendable Gates and Extender 


-2.4 


-1.56 -2.4 


-2.4 


mA 


Vcc = 5.25 V 




-2.12 


-1.19 -2.12 


-2.12 


Vcc = 4.75 V 




Vcc Current, Gate "ON" 
9005 Non-Extendable Gate 


7.7 


4.5 7.7 


7.7 


mA 


Vcc = 5.0 V 




9005 Extendable Gate 


13.6 


7.6 13.6 


13.6 


All Inputs Open 




9008 


17.7 


9.3 17.7 


17.7 




Ice 


Vcc Current, Gate "OFF" 
9005 Non-Extendable Gate 


3.4 


2.2 3.4 


3.4 


mA 


Vcc = 5.0 V 

All Inputs Except 

Extender Inputs GND 




9005 Extendable Gate 


5.1 


3.3 5.1 


5.1 




9008 


10.2 


6.6 10.2 


10.2 


Alee 


Extra Current Drain 
when one 9006 Extender is attached 
to a 9005 Gate "ON" 


2.05 


1.08 2.05 


2.05 


mA 


Vcc = 5.0 V 
All Inputs HIGH 


Extra Current Drain 
when one 9006 Extender is attached 
to a 9005 Gate 'OFF" 


2.54 


1.65 2.54 


2.54 


mA 


Vcc = 5.0 V 
All Inputs GND 



NOTE: 

Output characteristics above apply to a 9005 (both gates) or a 9008. 

Input characteristics above apply to a 9005 (both gates) or a 9008 using either the internal gates or an external 9006 extender. 
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TTL/SSI • 9000 SERIES 



ELECTRICAL CHARACTERISTICS 9005XM, 9006XM AND 9008XM (Ta = -55°C to 125°C, Vqc 


= 5.0V ±10%) 






PARAMETER 


LIMITS 


UNITS 




SYMBOL 


-55" C 
MIN. MAX. 


25" C 
MIN. TYP. MAX. 


125°C 
MIN, MAX. 


TEST CONDITIONS 


V|H 


Input HIGH Voltage 


2.0 


1.7 


1.4 


Volts 


Guaranteed Input HIGH Threshold 
Voltage for All Inputs 


V|L 


Input LOW Voltage 


0.8 


0.9 


0.8 


Volts 


Guaranteed Input LOW Threshold 
Voltage for All Inputs 


VOH 


Output HIGH Voltage 


2.4 


2.4 2.7 


2.4 


Volts 


Vcc = 4.5 V, IQH = -1.32 mA 
V|L = Value Indicated on This Table 


Vol 


Output LOW Voltage 


0.4 


0.2 0.4 


0.4 


Volts 


Vcc= 5.5 V, loL= 17.6 mA, Vin = 5.5 V 


Vcc = 4.5 V, Iql = 13.6 mA, Inputs at Vm 


1 II 1 


Input HIGH Current 
9005 Non-extendable Gate 




5.0 60 


60 


mA 


Vcc = 5.5 V 
V|N = 4.5V 


GND on All 




Input HIGH Current 
Extendable Gate and Extender 




7.5 90 


90 


Other Inputs 




Input LOW Current 
9005 Non-extendable Gate 


"1.6 


-1.1 -1.6 


-1.6 


mA 


Vcc = 5.5 V 


V|N = 0.4V, 
5.5 V on 
Other Inputs 


Ml 


-1.24 


-0.87 -1.24 


-1.24 


Vcc = 4.5 V 


Input LOW Current 
Extendable Gate and Extender 


-2.4 


-1.5 -2.4 


-2.4 


mA 


Vcc = 5,5 V 




-1.86 


-1.31 -1.86 


-1.86 


Vcc = 4.5 V 




Vcc Current, Gate "ON" 
9005 Non-extendable Gate 


6.5 


4.5 6.5 


6.5 


mA 


Vcc = 5.0 V 


All Inputs Open 




9005 Extendable Gate 


11.3 


7.6 11.3 


11.3 




9008 


12.5 


9.3 12.5 


12.5 






Vcc Current, Gate "OFF" 
9005 Non-extendable Gate 


3.1 


2.1 3.1 


3.1 


mA 


Vcc = 5.0 V 


All Inputs Except 




9005 Extendable Gate 


4.7 


3.3 4.7 


4,7 


Extender Inputs GND 




9008 


9.4 


6.6 9.4 


9.4 




Alec 


Extra Current Drain 
from one 9006 Extender Gate "ON" 


1.61 


1.08 1,61 


1.61 


mA 


Vcc = 5.0 V, All Inputs HIGH 
9006 Attached to a 9005 


Extra Current Drain 
from one 9006 Extender Gate 'OFF" 


2.35 


1.65 2.35 


2.35 


mA 


Vcc = 5.0 V, All Inputs GND 
9006 Attached to a 9005 



I 



NOTE: 

Output characteristics apply to a 9005 (both gates) or a 9008. 

Input characteristics apply to a 9005 (both gates) or a 9008 using either the internal gates or an external 9006 extender. 



9005, 9006, 9008 

TYPICAL INPUT-OUTPUT CHARACTERISTICS 

(EXTENDABLE GATES) 



OUTPUT VOLTAGE VERSUS 



4.0 






INPUT VOLTAGE 






i 


^ 




^ 












Vcc 

F.O. 


= 5.C 
11 


V 


3.0 




















1 


1 


ff 














2.0 


Dk25* 


C 
C. 
















[ 


' 


0-75- 
, -125* 


C 
C 








1.0 
























\ 














- 










n 











INPUT CURRENT VERSUS 
INPUT VOLTAGE 



Vcc 


= 5.0 

125 
75 


C^ 








/ 






^^ 


# 














^ 


0^ 


-55«C 










--- 




f 










































— 










































- 



-INPUT VOLTAGE -VOLTS 



2.0 4.0 6.0 

V|N - INPUT VOLTAGE - VOLTS 



OUTPUT CURRENT VERSUS 
OUTPUT VOLTAGE 



20 




(OUTPUT HIGH) 




Vcc- 5.0 V 















INPU 


IS Al 


GNU. 








^ 


y 






-55'C~ 








— 


20 
40 
60 








1 




-75»C 
25* C 








i 


/ 








- 


125«C 
75«C 
■55" C 




< 


- 




- 




-- 






O'C 

5»C- 












an 















OUTPUT CURRENT VERSUS 
OUTPUT VOLTAGE 



200 






(OUTPUT LOW) 






Vcc = 5.0 V 












- 75° C- 
_25'C_ 


< 160 


INP 


UIS 


OPtf 










_^ 












yc 


't- 


— ' 


i 120 

3 










/- 












/ 


• — 




— 


— 


0'C_ 


1 80 

O 






/ 




" 








i 


f 












-51 


•c 


^ 40 




/ 
















/ 


r 































r- OUTPUT VOLTAGE- VOLTS 



0.4 0.8 1.2 1.6 2.0 

VquT - OUTPUT VOLTAGE - VOLTS 



Fig. 4 



Fig. 5 



Fig, 6 



Fig. 7 
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SWITCHING CHARACTERISTICS 
TEST CIRCUITS 



9005 NON-EXTENDABLE GATE 



9005 OR 9008 EXTENDABLE GATE 



fH 



auus 
fRJl.OMHz ' ^ 

AMPsi4.o V ci =■ 15 pF :i: 

WIDTHS3200ns ^^ 

tr=tfWlOns 




f^l.OMHz PULSE ^"^ - 

WIDTHR!200ns '"*^'^' CL=15pF 
tr=tfs;10ns -: 




Cn = 5.0 pF 

CM = 5.0pF Cl= 15 pF 



Fig. 8 



Note: Capacitance includes probe and jig capacitance 



Fig. 9 



9006 EXTENDER 



SWITCHING WAVEFORM 




\ / 



■fc 



F^^ 



1.5 V 



Note: Capacitance includes probe and jig capacitance 



SWITCHING CHARACTERISTICS (Ta = 25°C) 



Fig. 10 



NOTES: 

With switch in position (1) nneasure 
delay of 9005. With switch in posi- 
tion (2) measure delay (9005) + Ade- 
lay (9006). Capacitances include 
probe and jig capacitances. 



SYMBOL 


LIMITS 
MIN. MAX. 


UNITS 


TEST CONDITIONS 


tPLH 


3.0 12 


ns 


Vcc = 5.0V, Cl= 15 pF 


tPHL 


3.0 14 


9005 Non-extendable Gate Only, See Figure 8 


tPLH 


3.0 15 


ns 


Vcc = 5.0 V, Cl = 15 pF, Cm = 5.0 pF 


tPHL 


3.0 12 


9005 Extendable Gate and 9008, See Figure 9 


AtPLH 


-2.0 4.0 


ns 


9006 Only 


^tpHL 


-2.0 4.0 


The 9006 is tested by measuring its propagation 
time through the 9005. The delay readings shall 
not exceed the 9005 readings by the specified 
amount. See Figure 10. 



Symbols are defined in the test circuit. 

WORST CASE TURN OFF DELAY WORST CASE TURN ON DELAY 

OF EXTENDABLE GATE VERSUS OF EXTENDABLE GATE VERSUS 

AMBIENT TEMPERATURE AMBIENT TEMPERATURE 



WORST CASE TURN 
OFF DELAY OF NON- 
EXTENDABLE GATE VERSUS 
AMBIENT TEMPERATURE 



WORST CASE TURN 
ON DELAY OF NON- 
EXTENDABLE GATE VERSUS 
AMBIENT TEMPERATURE 





Vr,c 


5.0V 
















40 


SEE FIG 9 
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WM^ 
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y^u-^'L 
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Vcc 


■ s.o'v _| 


\ 






SEE FIG 9 J 
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^ 




MAX, 






OpF- 








Ar c. -- 1« 












' ' 
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•~~^ 




M 


*X. A 


r r. > 


l5pF 












' 


-T-n 










1 
MIN.iTC, = l!S»c 








>-■-•" 










1 







4« 



3 32 



25 
Tj- AMBIENT TEMPERATURE - 'C 

Fig. 11 



29 

Tj- AMBIENT TEMPERATURE - 

Fig. 12 



Vcc- 5.0 V 














SEE FIG 8 
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r^ 
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,^ 








s^y^ 
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^«5^ 
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"^ 






















UIN 
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Vcc' 5.0V 


40 
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SEE FIGS 
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\ 








— 






S. 


^ 


X. A 


it: 


50pF 




§ 24 
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L, '^ 






















-~^^''- ^Laiispi 
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8 


















MIN. AT C, -ISpF 














■ 1 ri-^ 





25 
- AMBIENT TEMPERATURE -'C 

Fig. 13 



T4-AMBIENT TEMPEATURE-'C 

Fig. 14 
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^ \ . 

NAND BUFFER -^009 

The 9009 is a power gate capable of sinking and sourcing large currents for high fan out applications. Logically it is the same as the 9004. 



LOGIC DIAGRAM AND 
PIN CONFIGURATION 



CIRCUIT DIAGRAM 
(One Gate) 



LOADING FACTORS 




Vcc " f'i" '■'* 

GND = Pin 7 



Nominal Resistor Values 

Rl = 2.0 kn R4= 50i7 

R2 = 560 n R5 = 4.0 kn 

R3 = 150 n Re = 500 n 




T T T T 1 



PIN NAMES 



All Inputs 
All Outputs 



LOADING 



2.0 U.L. 
30 U.L. LOW 
90 U.L. HIGH 



(1 U.L. = 40 HA HIGH/1.6 mA LOW) 



Fig. 1 



Fig. 2 



Fig. 3 



ELECTRICAL CHARACTERISTICS 9009XC (Ta = 0°C to 75°C, Vqc = 5.0 V +5%) 





PARAMETER 


LIMITS 


UNITS 






SYMBOL 


0°C 
MIN. MAX. 


25° C 
MIN. TYP. MAX. 


75° C 
MIN. MAX. 


TEST CONDITIONS 


V|H 


Input HIGH Voltage 


1.9 


1.8 


1.6 


Volts 


Guaranteed Input HIGH Threshold 
Voltage for All Inputs 


V|L 


Input LOW Voltage 


0.85 


0.85 


0.85 


Volts 


Guaranteed Input LOW Threshold 
Voltage for All Inputs 


VOH 


Output HIGH Voltage 


2.4 


2.4 2.9 


2.4 


Volts 


Vcc = 4.75 V, Iqh = -3.6 mA, Inputs at V|l 


Vol 


Output LOW Voltage 


0.45 


0.21 0.45 


0.45 


Volts 


Vcc = 5.25 V, Iql = 48.0 mA, V|n = 5.25 V 




Vcc = 4.75 V, Iql = 42.3 mA, Inputs at V|h 


l|H 


Input HIGH Current 




20 120 


120 


juA 


Vcc = 5.25 V,V|N =4.5 V 
GKID on Other Inputs 


1 .. 


Input LOW Current 


-3.2 


-2.0 -3.2 


-3.2 


mA 


Vcc = 5.25 V 


V|N = 0.45 V 


ML 


-2.82 


-1.82 -2.82 


-2.82 


Vcc = 4.75 V 


5.25 V on Other Inputs 




Vcc Current, Gate On (each gate) 


14.6 


8.6 14.6 


14.6 


mA 


Inputs HIGH 


Vcc = 5.0 V 


'cc 


Vcc Current, Gate Off (each gate) 


3.4 


2.15 3.4 


3.4 


Inputs at GND 


tPLH 


Turn Off Delay 




3.0 17 




ns 


Vrr = 5.0 V See Fiatire 12 C, =1RnF 


tPHL 


Turn On Delay 




2.0 13 




ns 







B 



ELECTRICAL CHARACTERISTICS 9009XM (T^ = -55°C to 125°C, Vcc = 5.0 V +10%) 










PARAMETER 


LIMITS 


UNITS 




SYMBOL 


-55° C 
MIN. MAX. 


25° C 
MIN. TYP. MAX. 


125°C 
MIN. MAX. 


TEST CONDITIONS 


V|H 


Input HIGH Voltage 


2.0 


1.7 


1.4 


Volts 


Guaranteed Input HIGH Threshold 
Voltage for All Inputs 


V|L 


Input LOW Voltage 


0.8 


0.9 


0.8 


Volts 


Guaranteed Input LOW Threshold 
Voltage for All Inputs 


VOH 


Output HJGH Voltage 


2.4 


2.4 2.7 


2.4 


Volts 


Vcc "^ 4.5 V, Iqh = -3.96 mA, Inputs at V| (_ 


Vol 


Output LOW Voltage 


0.4 


0.21 0.4 


0.4 


Volts 


Vcc = 5.5 V, Iql = 52.8 mA, V|n= 5.5 V 




Vcc = 4.5 V, Iql = 40.8 mA, Inputs at V|h 


l|H 


Input HIGH Current 




20 1 20 


120 


mA 


Vcc = 5.5 V,V|N = 4.5V 
GND on Other Inputs 




Input LOW Current 


. -3.2 


-2.2 -3.2 


-3.2 


mA 


Vcc = 5.5 V 


V|N =0.4V 


l|L 


-2.48 


-1.74 -2.48 


-2.48 


Vcc = 4.5 V 


5.5 V on Other Inputs 




Vcc Current, Gate On (each gate) 


12.9 


8.6 12.9 


: 12.9 


mA 


Inputs HIGH 


Vcc = 5.0 V 


Ice 


Vcc Current, Gate Off (each gate) 


3.2 


2.15 3.2 


3.2 


Inputs at GND 


tPLH 


Turn Off Delay 




4.0 15 




ns 


Vcc = 5.0 V, See Figure 12 


tPHL 


Turn On Delay 




3.0 10 




ns 


CL=15pF 
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9009 
TYPICAL INPUT AND OUTPUT CHARACTERISTICS 



OUTPUT VOLTAGE VERSUS 
INPUT VOLTAGE 



INPUT CURRENT VERSUS 
INPUT VOLTAGE 



OUTPUT CURRENT VERSUS 
OUTPUT VOLTAGE 



OUTPUT CURRENT VERSUS 

OUTPUT VOLTAGE 

(OUTPUT LOW) 





_ 




^ 




1 










vcc 


= 5.0V 








H 


^ 


\ 












3.0 


















] 


^ 


k 












- 


2.0 








\ 


H 


5'C 
O'C 
>5'C 












'W 












1.0 












p 


. -i; 


5'C 



















































Vr 


= 5.0V 












1^ 






125 
- 75 


•c\ 








1 




'r— 


#~o-c 














L> 


r^-55'C 

1 








— 


^ 
















: 


1 






1 






f 


~ 












— 
















- 















Vcc 


5.0 V 




' 











< 

E 


INPUTS AT GND. 


y 


- 






ri'c.^ 


% 


■^25' 
-75° 
125° 






2 -20 
" -40 


-55 °C-^ 






- 


- 


- 


j 


^ 










} 


f 










o -60 






125'C 


^ 


f 












- -80 








^25*C 










- 


-100 




-55-0 







Vcc 


5.0 V 




J^ 


'-^tS'C 
...1 — '"■ 




INPUTS HIGH 

1 1 




f 


r 














,„.. 1 




























— 55°C ^ 




i 












f/ 












- 




y 
















— 











1.0 2.0 

-INPUT VOLTAGE -VOLTS 



Fig. 4 



-INPUT VOLTAGE -VOLTS 

Fig. 5 



-1.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 
Vqut -OUTPUT VOLTAGE -VOLTS 

Fig. 6 



POWER DISSIPATION, LOGIC LEVELS AND NOISE IMMUNITY 
WORST CASE LOGIC LEVELS WORST CASE HIGH LEVEL 



POWER DISSIPATION VERSUS 
SUPPLY VOLTAGE 



VERSUS 
AMBIENT TEMPERATURE 



NOISE IMMUNITY VERSUS 
AMBIENT TEMPERATURE 



0.5 1.0 1.5 2.0 

Vqut -OUTPUT VOLTAGE - VOLTS 

Fig. 7 



WORST CASE LOW LEVEL 
NOISE IMMUNITY VERSUS 
AMBIENT TEMPERATURE 


















V0H*TVcc = 5.0V IoH = -3.96mA_ 


2.5 












2.0 




Vqh 


AT V 


cc'i 


5V 


IOH = 


-3.9« 


niA_ 


--- 






-- 


^ 










1.5 




~» 




-^ 









Vll 


n 5 


-' 


" 






Vol- 








— ^ 




- 




F.O. =33 


4.5V iVrrS 5.5 


V 




n 

















IS 


.... , , , 1 1 
HIGH LEVEL FAN OUT i 66 














1 
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- 






-^ 


■^ 










■^ 


^^ 
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^ 
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^ 


ccj:;>" 
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1 1 1 
4.5V<Vf.rS5.5V 












1.0 




-r^ 












-' 


0.8 
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f 0.=3 


5 , 










'" 


0.6 
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~~~ 
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0.4 




r" 






""^ 


^^ 




__ 










- 










0.2 
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- 











Vqj. -COLLECTOR SUPPLY VOLTAGE - VOLTS 

Fig. 8 



Tj-AMBIENT TEMPERATURE-°C 

Fig. 9 



Tft-AMBIENT TEMPERATURE -°C 

Fig. 10 



T;^-AMBIENT TEMPERATURE-°C 

Fig. 1 1 



SWITCHING CHARACTERISTICS 



TEST CIRCUIT 



WAVEFORM 



JT 

f ~ 1.0 MHz 
Amp =i 4.0 V 
Width =; 200 ns 
tf = tf < 10 ns 



PULSE 
INPUT 

o 



^=o- 



■=L (4) 



ko 




-®> 



-^ 



^ 



-^ 



[-• 'PHL 




'■ Includes all probe and jig capacitance 



Fig. 12 



WORST CASE TURN OFF DELAY 

VERSUS 

AMBIENT TEMPERATURE 



WORST CASE TURN ON DELAY 

VERSUS 

AMBIENT TEMPERATURE 






Vqc 


1 1 

= 5.0V 
















50 

c 

5 40 
i 30 


SEE FIG. 


2 














" - 








- - 


-- 


- - 


-- 




>* 




















S^ 
















T 20 






'-. 


^^ 


MAX. ATC, =1 


50 pF 


— 










'~n~r~ 


10 




^ 




__ 


MAX. AT C|_=15pF 












-MI^ 


1 
.ATC, =1 


5pF- 




















-= — 







Ta -AMBIENT TEMPERATURE -"C 

Fig. 13 



T^-AMBIENT TEMPERATURE -'C 

Fig. 14 
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QUAD EXCLUSIVE OR GATE - 9014 

The 9014 consists of four exclusive OR gates, useful in a large number of code conversion, parity generation/checking, and comparison 
applications. Two of the gates have an additional complemented output -for greater system flexibility. The 9014 has high speed, high fanout 
capabilities and is compatible with all members of the Fairchild TTL family. 



LOGIC DIAGRAM 



)» 



>0 



j*I> 



)«> 



Fig. 1 



GND = PIN 8 



LOADING FACTORS 
PIN NAMES LOADING (Note a) NOTES 

All Inputs 1.5 U.L. 

Outputs 

3, 7, 9, 13 (Note b) 10 U.L. 

6, 10 (Note c) 9 U.L. 



CIRCUIT DIAGRAM 

VE 



EXCLUSIVE OR GATE 
Vcc 



"nOh 





Fig. 2 



B 



a. 1 Unit Load (U.L.) = 40 MA HIGH/1.6 mA LOW 

b. 10 U.L. is the output LOW drive factor and 20 U.L. is the output HIGH drive factor. 

c. 9 U.L. is the output LOW drive-factor and 19 U.L. is the output HIGH drive factor. 

Fig. 3 



FUNCTIONAL DESCRIPTION - The exclusive OR gate produces an output when the inputs are complementary. Two gates have an additional 
inverted output which provides directly a compare capability. The Boolean experessions for the gates are: Z = AB + AB; Z = AB + AB. 





TRUTH TABLE 




A 


B 


Z 


Z 


L 


L 


L 


H 


L 


H 


H 


L 


H 


L 


H 


L 


H 


H 


L 


H 



H = HIGH Voltage Level 
L = LOW Voltage Level 



Fig. 4 



>3> 



SWITCHING TEST CIRCUIT 



WAVEFORMS 




1.5V ViM2- 



tF^^^^^^ 



1.6 V V0UT1- 



f ~ 1 MHz 

Amp. =i 4.0 V 

Pulse Width = 200 ± 20 ns *Cl includes probe and jig 

tr=tf<10ns Fig. 5 capacity 



Fig. 6 



-Jr V0UT2- Jr- 



\ 



F- 



Fig. 7 
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ELECTRICAL CHARACTERISTICS 9014XC (T/y = 0°C to +75°C, Vqc 


= 5.0 V +5%) 














PARAMETER 


LIMITS 


UNITS 




SYMBOL 


0°C 
MIN. MAX. 


MIN. 


+25° C 
TYP. 


VlAX, 


+75° C 
MIN. MAX. 


TEST CONDITIONS 


V|H 


Input HIGH Voltage 


1.9 


1.8 


1.6 


Volts 


Guaranteed Input HIGH Threshold 
Voltage for All Inputs 


V|L 


Input LOW Voltage 


0.85 


0.85 


0.85 


Volts 


Guaranteed Input LOW Threshold 
Voltage for All Inputs 


VOH 


Output HIGH Voltage 


2.4 


2.4 


3.1 




2.4 


Volts 


Vcc = 4.75 V, Iqh = -1-20 mA 

Iqh = -114 mA (Pins 6 & 10) 
Inputs at V|L & V|h per Truth Table 


Vol 


Output LOW Voltage 


0.45 




0.29 


0.45 


0.45 


Volts 


Vcc "■ 5.25 V, Iql = 16.0 mA 

l0L= 14.4 mA (Pins 6 & 10) 
Inputs = 5.25 V or V per Truth Table 


0.45 


0.45 


0.45 


Volts 


Vcc = 4.75 V, loL= 14.1 mA 

Iql = 12.7mA (Pins6& 10) 
Inputs = 5.25 V or V per Truth Table 


l|H 


Input HIGH Current 






15 


90 


90 


mA 


Vcc = 5.25 V,V|N = 4.5V 
Other Inputs = GND 


Ml 


Input LOW Current 


-2.4 




-1.54 


-2.4 


-2.4 


mA 


Vcc = 5.25 V 


V||\i = 0.45 V 


-2.1 


-2.1 


-2.1 


mA 


Vcc = 4.75 V 


Other Inputs = 5.25 V 




Vcc Current, Gate On 
(each gate) 


4.5 




3.15 


4.5 


4.5 


mA 


Vcc = 5.0 V, One Input = 5.5 V, 
One Input = GND 


'cc 


Vcc Current, Gate Off 
(each gate) 


8.7 




6.06 


8.7 


8.7 


mA 


Vcc = 5.0 V, Inputs = GND 


7.6 




5.38 


7.6 


7.6 


mA 


Vcc = 5.0 V, Inputs = 5.5 V 




Vcc Current 
Per Inverter 


On 


6.1 




3.6 


6.1 


6.1 


mA 


Vcc = 5.0 V, Input Node HIGH 




Off 


1.7 




1.07 


1.7 


1.7 


mA 


Vcc = 5.0 V, Input Node LOW 


tPLH 1 


Switching Tests 




3.0 


8.0 


13 




ns 


Vcc = 5.0V, V|Ni =5.0V 

Cl= 15pF 

See Figures 5 8i 6 on previous page 


tPHL 1 




3.0 


11 


15 




ns 


tPHH 1 




6.0 


16 


28 




ns 


tPLL 1 




6.0 


16 


28 




ns 


tPHH 2 


Switching Tests 




7.0 


11 


17 




ns 


Vcc = 5.0V, V|Ni =0V 

CL=15pF 

See Figures 5 & 7 on previous page 


tPLL2 




7.0 


15 


19 




ns 


tPLH 2 




10 


21 


32 




ns 


tPHL 2 








10 


20 


32 




ns 



ELECTRICAL CHARACTERISTICS 9014XM (Ta = -55^^ 


C to+125°C, 


vcc = 


5.0 V ±10%) 














PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 




SYMBOL 


-55° C 
MIN. MAX. 


MIN. 


+25° C 
TYP. 


MAX. 


125"C 
MIN. MAX. 




V|H 


Input HIGH Voltage 


2.0 


1.7 


1.4 


Volts 


Guaranteed Input HIGH Threshold 
Voltage for All Inputs 


V|L 


Input LOW Voltage 


0.8 


0.9 


0.8 


Volts 


Guaranteed Input LOW Threshold 
Voltage for All Inputs 


VOH 


Output HIGH Voltage 


2.4 


2.4 


2.9 




2.4 


Volts 


Vcc = 4.5 V, iQH = -1-32 mA 

Iqh = -1.20 mA (Pins 6 & 10) 
Inputs at V|L & V|h per Truth Table 


Vol 


Output LOW Voltage 


0.4 




0.27 


0.4 


0.4 


Volts 


Vcc = 5.5 V, loL= 17.6 mA 

Iql = 16 mA (Pins 6 & 10) 
Inputs = 5.5 V or V per Truth Table 


0.4 


0.4 


0.4 


Volts 


VcC = 4.5V, Iql = 13.6 mA 

l0L= 12.4 mA (Pins 6 & 10) 
Inputs = 5.5 V or V per Truth Table 


l|H 


Input HIGH Current 






10 


90 


90 


mA 


Vcc = 5.5V,V|M = 4.5V 
Other Inputs = GND 




Input LOW Current 


-2.4 




-1.65 


-2.4 


-2.4 


mA 


Vcc = 5.5 V 


V|N =0.4V 

Other Inputs = 5.5 V 






-1.86 


-1.86 


-1.86 


mA 


Vcc = 4.5 V 






Vcc Current, Gate On 
(each gate) 


4.2 




3.15 


4.2 


4.2 


mA 


Vcc = 5.0 V, One Input = 5.5 V 
One Input = GND 


Ice 


Vcc Current, Gate Off 
(each gate) 


8.1 




6.06 


8.1 


8.1 


mA 


Vcc= 5.0 V, Inputs = GND 




7.2 




5.38 


7.2 


7.2 


mA 


Vcc = 5.0 V, Inputs = 5.5 V 




Vcc Current 
Per Inverter 


On 


5.5 




3.5 


5.5 


5.5 


mA 


Vcc = 5.0 V, Input Node HIGH 




Off 


1.6 




1.07 


1.6 


1.6 


mA 


Vcc = 5.0 V, Input Node LOW 




tPLH 1 


Switching Tests 




3.0 


7.0 


10 




ns 


Vcc = 5.0V, V|N1 =5.0V 

Cl = 15 pF 

See Figures 5 & 6 on previous page 




tPHL 1 




3.0 


8.0 


12 




ns 




tPHH 1 




6.0 


14 


22 




ns 




tPLL 1 




6.0 


14 


22 




ns 




tPHH 2 


Switching Tests 




7.0 


10 


14 




ns 


Vcc = 5.0V, V||Mi =0V 

Cl= 15 pF 

See Figures 5 & 7 on previous page 




fPLL 2 




7.0 


12 


16 




ns 




tPLH 2 




10 


18 


26 




ns 




tPHL2 




10 


17 


26 




ns 
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QUAD NOR GATE - 9015 

The TTL 9015 consists of three 2-input and one 4-input NOR gates. The NOR gate produces a LOW output if any of the inputs are HIGH. 



LOGIC DIAGRAM 



o 



CIRCUIT DIAGRAM 



LOADING FACTORS 



T> 



r> 



i^>- 



Vcc = Pin 16 
GND = Pin 8 



Fig. 1 




PIN NAMES 

All Inputs 
All Outputs 



LOADING 

1 U.L. 
10U.L. 



(1 U.L. = 40 mA high/1.6 mA LOW) 
Fig. 3 

SWITCHING WAVEFORMS 



^j^'~ ' ~ ' i 



* 4- input gate only 



\ 



f 



Fig. 4 



ELECTRICAL CHARACTERISTICS 9015XC (0°( 


: to +75°C, Vcc = 


5.0 V +5%) 














PARAMETER 


LIMITS 


UNITS 




SYMBOL 


0°C 

MIN. MAX. 


MIN. 


+25° C 
TYP. 


VI AX. 


+75° C 
MIN. MAX. 


TEST CONDITIONS 


V|H 


Input HIGH Voltage 


1.9 


1.8 


1.6 


Volts 


Guaranteed Input HIGH Threshold 
Voltage for All Inputs 


V|L 


Input LOW Voltage 


0.85 


0.85 


0.85 


Volts 


Guaranteed Input LOW Threshold 
Voltage for All Inputs 


VOH 


Output HIGH Voltage 


2.4 


2.4 


2.9 




2.4 


Volts 


Vcc = 4.75 V, loH = -l^ mA, Inputs = V|l 


Vol 


Output LOW Voltage 


0.45 
0.45 




0.21 
0.21 


0.45 
0.45 


0.45 
0.45 


Volts 
Volts 


Vcc = 5.25 V, loL = 16.0 mA, Inputs = 5.25 V 




Vcc = 4.75 V, loL = 14.1 mA, Inputs = V|h 


l|H 


Input HIGH Current 






10 


60 


60 


mA 


Vcc " 5.25 V, GND on Other Inputs 




Input LOW Current 


-1.6 




-1.0 


-1.6 


-1.6 


mA 


Vcc = 5.25 V 


V|N = 0.45 V 


||l 


-1.41 




-0.91 


-1.41 


-1.41 


Vcc = 4.75 V 


5.25 V on Other Inputs 




Vcc Current, Gate On 
(each gate) 


6.55 




4.25 


6.55 


6.55 


mA 


Inputs HIGH 






8.75 




5.7 


8.75 


8.75 


Inputs HIGH (4-lnput Gate Only) 


Vcc = 5.0 V 


Iqc 


Vcc Current, Gate Off 
(each gate) 


3.38 




2.2 


3.38 


3.38 


Inputs LOW 




6.77 




4.4 


6.77 


6.77 


Inputs LOW (4-lnput Gate Only) 




tPLH 


Turn Off Delay 




3.0 


7.0 


13 




ns 


Vcc = 5.0V, Cl= 15 pF 


tPHL 


Turn On Delay 




3.0 


9.0 


15 




ns 


(See Figure 4) 







B 



ELECTRICAL CHARACTERISTICS 9015XM (-55°C to +125^ 


'C, Vcc = 5.0 V +10%) 














PARAMETER 


LIMITS 


UNITS 




SYMBOL 


-55° C 
MIN. MAX. 


MIN. 


+25° C 
TYP. 


VIAX. 


+ 125°C 
MIN. MAX. 


TEST CONDITIONS 


V|H 


Input HIGH Voltage 


2.0 


1.7 


1.4 


Volts 


Guaranteed Input HIGH Threshold 
Voltage for All Inputs 


V|L 


Input LOW Voltage 


0.8 


0.9 


0.8 


Volts 


Guaranteed Input LOW Threshold 
Voltage for All Inputs 


VoH 


Output HIGH Voltage 


2.4 


2.4 


2.7 




2.4 


Volts 


Vcc = 4.5 V, Iqh = -1.32 mA, Inputs = V|l 


Vol 


Output LOW Voltage 


0.4 
0.4 




0.21 
0.21 


0.4 
0.4 


0.4 
0.4 


Volts 
Volts 


Vcc = 5.5 V, Inputs = 5.5 V, Iql = 17.6 mA 




Vcc = 4.5 V, V|N = V|H, lOL = 13.6 mA 


l|H 


Input HIGH Current 






10 


60 


60 


mA 


Vcc = 5.5 V,V|N = 4.5V 
GND on Other Inputs 




Input LOW Current 


-1.6 




-1.1 


-1.6 


-1.6 


mA 


Vcc = 5.5 V 


V|N = 0.4V 


l|L 


-1.24 




-0.87 


-1.24 


-1.24 


Vcc = 4.5 V 


5.5 V on Other Inputs 




Vcc Current, Gate On 
(each gate) 


6.07 




4.25 


6.07 


6.07 


mA 


Inputs HIGH 






8.14 




5.7 


8.14 


8.14 


Inputs HIGH (4-lnput Gate Only) 


Vcc = 5.0 V 


'CC 


Vcc Current, Gate Off 
(each gate) 


3.2 




2.2 


3.2 


3.2 


Inputs LOW 




6.4 




4.4 


6.4 


6.4 


Inputs LOW (4-lnput Gate Only) 




tPLH 


Turn Off Delay 




3.0 


6.0 


10 




ns 


Vcc = 5.0 V, Cl= 15 pF 


tPHL 


Turn On Delay 




3.0 


8.0 


12 






ns 


(See Figure 4) 
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JK FLIP-FLOPS - 9000, 9001 
DUAL JK FLIP-FLOPS - 9020, 9022 

DESCRIPTION — The TTL 9000 series has four flip-flops to satisfy the storage requirements of a logic system. All are master/slave J K designs 
and have the same high speed and high noise immunity as the rest of the 9000 series. As with the gates, all inputs have diode clamps to reduce 
ringing caused by long lines and impedance mismatches. 

The JK type flip-flop was chosen for all flip-flop elements in this family because of its inherent logic power. The input function required to 
produce a given sequence of states for a JK flip-flop will, in general, contain more "don't care" conditions than the corresponding function for 
an RS flip-flop. These additional "don't care" conditions will, in most cases, reduce the amount of gating elements required to implement the 
input function. 

The master/slave design offers the advantage of a dc threshold on the clock input initiating the transition of the outputs, so that careful control 
of clock pulse rise and fall times is not required. 

Data is accepted by the master while the clock is in the LOW state. Refer to the truth table for definition of HIGH and LOW data. Transfer 
from the master to the slave occurs on the LOW to HIGH transition of the clock. When the clock is HIGH, the J and K inputs are inhibited. 

A joint (JK) input is provided for all flip-flops in this family. This common input removes the necessity of gating the clock signal with an 
external gate in many applications. This not only reduces package count, but also reduces the possibility of clock skew problems, since with 
internal gating provided, all flip-flops may be driven from a common clock line. Several TTL drivers may be used in parallel to drive this 
common clock line if the load exceeds the F.O. capability of the 9009 buffer. 

The asynchronous Inputs provide ability to control the state of the flip-flop independent of static conditions of the clock and synchronous 
inputs. Both asynchronous set and clear are provided on all flip-flops except the 9020, which because of a logic trade-off has only clear inputs. 
The set or clear pin being LOW absolutely guarantees that one output will be HIGH, but if opposing data is present at the synchronous inputs 
and the flip-flop is clocked, the LOW output may momentarily spike HIGH synchronous with a positive transition of the clock. If the LOW 
output of the flip-flop is connected to other flip-flop inputs clocked from the same line, the spike will be masked by the clock. If the clock is 
suspended during the time when the asynchronous inputs are activated, no spike will occur. When the spikes can cause problems, a simple 
solution is to common the joint JK inputs with the synchronous set or reset signal. 



LOGIC DIAGRAMS 



9000 




9001 



Vcc = 14 
GND = 7 




Vcc = 14 
GND = 7 



Fig. 1 



9020 



. — !■"' J 



pD 



n IjK J 



J 1 

T FF2 



9022 



Vcc = 16 
GND = 8 




FUNCTIONAL LOGIC DIAGRAMS 



9000/9001 




9020/9022 



Sq 9022 only 

9 




Fig. 2 
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TRUTH TABLES 



SYNCHRONOUS OPERATION 



ASYNCHRONOUS OPERATION 



BEFORE CLOCK 


AFTER CLOCK 


OUTPUTS INPUTS 


OUTPUTS 


ONE ZERO J K 


ONE ZERO 


L H L* X 


L H 


L H H* X 


H L 


H L X L* 


H L 


H L X H* 


L H 



INPUTS 


OUTPUTS 


Sd Cd 


ONE ZERO 


L L 


H H 


L H 


H L 


H L 


L H 


H H 


SYNCHRONOUS 


INPUTS CONTROL 



SYNCHRONOUS OPERATION - The truth table defines the next state of the flip-flop after a LOW to HIGH transition of the clock pulse. The 

next state is a function of the present state and the J and K inputs as shown in the table. 

The J and K inputs in the table refer to the basic flip-flop J and K inputs as indicated on the logic diagrams. These internal inputs are for every 

flip-flop the result of a logic operation on the external J and K inputs. This operation Is represented symbolically by AND gates in the logic 

diagram for each flip-flop. Logic diagrams are in accordance with MIL Standard 806B. 

The L* symbol in the J and K input column is defined as meaning that input does not go HIGH at any time while the clock is LOW. 

The H* symbol in the J or K input column is defined as meaning that the input is HIGH at some time while the clock is LOW. 

The X symbol indicates that the condition of that input has no effect on the next state of the flip-flop. 

The H and L symbols refer to steady state HIGH and LOW voltage levels, respectively. 

UNUSED INPUTS - The 9001, 9020 and 9022 all have active level LOW synchronous inputs. When not in use they must be grounded. All 
other unused inputs, including asynchronous, should be tied HIGH for maximum operating speed. 



B 



ELECTRICAL CHARACTERISTICS 9000XC, 9001XC, 9020XC AND 9022XC (T^ = 0°C to 75 


°C,Vcc 


= 5.0 V ±5%) 






PARAMETER 


LIMITS 


UNITS 




SYMBOL 


0°C 
MIN. MAX. 


25° C 
MIN. TYP. MAX. 


75° C 
MIN. MAX. 


TEST CONDITIONS 


V|H 


Input HIGH Voltage 


1.9 


1.8 


1.6 


Volts 


Guaranteed Input HIGH Threshold 
Voltage for All Inputs 


V|L 


Input LOW Voltage 


0.85 


0.85 


0.85 


Volts 


Guaranteed Input LOW Threshold 
Voltage for All Inputs 


VOH 


Output HIGH Voltage 


2.4 


2.4 3.0 


2.4 


Volts 


Vcc = 4.75 V, Iqh = -1-2 mA 


Vol 


Output LOW Voltage 


0.45 


0.21 0.45 


0.45 


Volts 


Vcc = 4.75 V, Iql = 14.1 mA 


Vcc = 5.25 V, Iql = 16 mA 




Input HIGH Current 
All J, K Inputs 
T Inputs 9000, 9001 




5.0 60 


60 


mA 


Vcc = 5.25 V, V|N = 4.5 V 
GND on Other Inputs 


l|H 


JK Inputs 9000,9001 
T Inputs 9020, 9022 




10 120 


120 




JK Inputs 9020, 9022 




20 240 


240 






Sq, Cd (all Flip-Flops) 




14 160 


160 






Input LOW Current 
All J, K Inputs 
T Inputs 9000, 9001 


-1.60 


-1.0 -1.60 


-1.60 


mA 


Vcc = 5.25V 






JK Inputs 9000, 9001 
T Inputs 9020, 9022 


-3.20 


-2.0 -3.20 


-3.20 






JK Inputs 9020, 9022 


-6.40 


-4.0 -6.40 


-6.40 


V|N =0.45 V 
5 25 V on Other 




Sd, Cd (all Flip-Flops) 


-4.32 


-2.7 -4.32 


-4.32 


'IL 


Input LOW Current 
All J, K Inputs 
T Inputs 9000, 9001 


-1.41 


-0.94 -1.41 


-1.41 


mA 


Vcc = 4.75 V 


Inputs 




JK Inputs 9000, 9001 
T Inputs 9020, 9022 


-2.82 


-1.88 -2.82 


-2.82 






JK Inputs 9020, 9022 


-5.64 


-3.76 -5.64 


-5.64 






Sd Cd (all Flip-Flops) 


-3.78 


-2.54 -3.78 


-3.78 






Vcc Current 
9000 


28 


28 


28 


mA 


Sd at GND 


Vcc = 5.0 V 


'CC 


9001 


33 


33 


33 


Sd at GND 




9020, 9022 each Flip-Flop 


30 


30 


30 


Cdi, Cd2 at GND 
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LOADING FACTORS 



9000 



9001 



>IN NAMES 


LOADING 




(Note a) 


JK 


2U.L. 


J1.J2-J3. K1.K2, K3,T 


1 U.L. 


Sd. Cd 


3U.L. 


Outputs (Note b) 


10 U.L. 



IN NAMES 


LOADING 




(Note a) 


JK 


2 U.L. 


Jl.J2'J3«Ki.K2, K3,T 


1 U.L. 


Sd, Cd 


3 U.L. 


Outputs (Note b) 


10 U.L. 



9020 



9022 





PIN NAMES 


LOADING 

(Note a) 




JK 


4U.L 




J, Ki, K2 


1 U.L 




T 


2 U.L 




Cd 


3 U.L 




Outputs (Note b) 


10U.L 


NOTES: 







PIN NAMES 


LOADING 




(Note a) 


JK 


4 U.L 


J, K 


1 U.L 


T 


2 U.L 


Co 


3U.L 


Outputs (Note b) 


10U.L 



a. 1 Unit Load (U.L.) = 40 mA HIGH/1.6 mA LOW; the HIGH load factor of 40 MA measured at 2.4 V is considered equivalent to 60 mA 
measured at 4.5 V for purposes of system loading calculations. 

b. 10 U.L. is the LOW drive factor and 30 U.L. is the HIGH drive factor. 

Fig. 3 



ELECTRICAL CHARACTERISTICS 9000XM, 9001XM, 9020XM AND 9022XM 


(TA = -55°Cto 125°C 


Vcc = 5.0 V ±10%) 






PARAMETER 


LIMITS 


UNITS 




SYMBOL 


-55°C 
MIN. MAX. 


25° C 
MIN. TYP. MAX. 


125°C 
MIN. MAX. 


TEST CONDITIONS 


V|H 


Input HIGH Voltage 


2.0 


1.7 


1.4 


Volts 


Guaranteed Input HIGH Threshold 
Voltage for All Inputs 


V|L 


Input LOW Voltage 


0.8 


0.9 


0.8 


Volts 


Guaranteed Input LOW Threshold 
Voltage for All Inputs 


VOH 


Output HIGH Voltage 


2.4 


2.4 2.7 


2.4 


Volts 


Vcc = 4.5 V, IQH = -1.2 mA 


Vol 


Output LOW Voltage 


0.4 


0.21 0.4 


0.4 


Volts 


Vcc = 4.5 V, Iql = 12.4 mA 




Vcc = 5.5 V, loL= 16.0 mA 




Input HIGH Current 
All J, K Inputs 
T Inputs 9000, 9001 




5.0 60 


60 


mA 




l|H 


JK Inputs 9000, 9001 
T Inputs 9020, 9022 




10 120 


120 


GND on Other Inputs 




JK Inputs 9020, 9022 




20 240 


240 






Sd- Cq (all Flip-Flops) 




14 160 


160 






Input LOW Current 
All J, K Inputs 
T Inputs 9000, 9001 


-1.60 


-1.1 -1.60 


-1.60 


mA 


Vcc = 5.5 V 






JK Inputs 9000, 9001 
T Inputs 9020, 9022 


-3.20 


-2.2 -3.20 


-3.20 






JK Inputs 9020, 9022 


-6.40 


-4.4 -6.40 


-6.40 




l|L 


Sq, Cd (all Flip-Flops) 


-4.32 


-2.97 -4.32 


-4.32 


V||\| - 0.4 V 

5.5 V GND on Other 

Inputs 


Input LOW Current 
All J, K Inputs 
T Inputs 9000, 9001 


-1.24 


-0.87 -1.24 


-1.24 


mA 


Vcc = 4.5 V 




JK Inputs 9000, 9001 
T Inputs 9020, 9022 


-2.48 


-1.74 -2.48 


-2.48 






JK Inputs 9020, 9022 


-4.96 


-3.48 -4.96 


-4.96 






Sd, Cd (all Flip-Flops) 


-3.35 


-2.35 -3.75 


-3.35 




'CO 


Vcc Current 
9000 


24 


13 24 


24 




Sd at GND 




9001 


28 


14 28 


28 


mA 


Sd at GND 


Vcc = 5.0 V 




9020, 9022 each Flip-Flop 


27 


14 27 


27 




Cdi, Cd2, at GND 
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TYPICAL INPUT AND OUTPUT CHARACTERISTICS 
9000. 9001. 9020 AND 9022 



OUTPUT VOLTAGE VERSUS 

INPUT VOLTAGE 

ASYNCHRONOUS INPUTS 



















1 




















Vcc = 5.0V 1 
















— 































"■ 


3.0 
2.0 
















— 








- 


'^_ 




;55 


°C 
°C 










; 


-75°C 
125°f. 






-_ 


1.0 

n 



























CLOCK OUTPUT VOLTAGE 
VERSUS INPUT VOLTAGE 



1,0 2.0 3.0 

V|N -INPUT VOLTAGE -VOLTS 

Fig. 4 









r 












- 




Vr/* " 5,0 V 














^ 


































- 












, 


65°C 
0°C 












- 








^ 


;: 


^25' 
^75" 
.-125° 








- 




^ 








~ 

















INPUT CURRENT VERSUS 
INPUT VOLTAGE 9004 



■INPUT VOLTAGE -VOLTS 



-VCC 


1 
= 5.0V_ 

125''C\ 










J 


P 


- 




75°C~ 


*k. 


r-o'c 

V55°C 
























- 




-— 








- 


- 















INPUT CURRENT VERSUS 
INPUT VOLTAGE 9009 



-INPUT VOLTAGE - VOLTS 




-INPUT VOLTAGE -VOLTS 



Fig. 5 



Fig. 6 



Fig. 7 



INPUT CURRENT VERSUS 

INPUT VOLTAGE 

JK INPUT 9000, 9001 



% 


1 

C = 5.0V_ 

1 


-- 




- 


-12! 


'C^ 


It 


- 




Y 


f^ 


-55 


C 








--- 


— . 




SST 












- 


-- 


If^O'C 


— 


— 














■075'C 








f 


25°C 


- 












— 












— 



INPUT CURRENT VERSUS 

INPUT VOLTAGE 

JK INPUT 9020, 9022 



1 1 

Vcc = 5.0V 
















75' Cv, 










J 








12 


'"t^ 


m^^rs, 














> 


w^ 


■-2^ 


J"L 

i°n 










--- 


i 


r 












— 


— 


-- 


^125»C 






- 




- 


- 


— 




025''C 

S- O'C 

-55°C 


— 








- 


— 




- 
















- 



2.0 4.0 6.0 

•INPUT VOLTAGE - VOLTS 



INPUT CURRENT VERSUS INPUT 

VOLTAGE ASYNCHRONOUS 

INPUTS - ALL FLIP-FLOPS 



OUTPUT CURRENT VERSUS 

OUTPUT VOLTAGE 

(OUTPUT LOW) 



Vim -INPUT VOLTAGE-VOLTS 



t» 


Vrr 


= 5.( 


V _ 












1 





















2' 


pxi- 


-- 








-2.0 


125-C-j 






-^ 




y 












- 


-4.0 








|,-55|C 
i^25°C 








- 








-6.0 












- 






-8.0 
-10 


■ 












n 
















^ 



V 




I 



Fig. 8 



Fig. 9 



V|N- INPUT VOLTAGE -VOLTS 

Fig. 10 



■ - OUTPUT VOLTAGE - VOLTS 



Fig. 11 



SWITCHING CHARACTERISTICS (Ta = 25°C, Vqc = 5.0 V, C|_ = Ci = 


15 pF of all flip-flops unl 


ess otherwise 


noted) 






PARAMETER 


LIMITS 


UNITS 


FIGURES 


SYMBOL 


MIN. 


TYP. 


MAX. 




Clock to Output 




12 


20 


ns 


17, 18, 19 


tPLH 


Spor Cd to Output 




12 


20 


ns 


17, 18, 19 




Clock to Output 




20 


30 


ns 


17, 18, 19 


tPHL 


Spor Cq to Output 




25 


35 


ns 


17, 18, 19 




J, Kor JK 


9000XM 


30 


22 




ns 


17, 19 




9000XC 


35 


22 




tset-up 


9001XM, 9020XM, 9022XM 


10 


8 




ns 






9001 XC, 9020XC, 9022XC 


15 


8 




•17, 18, 19 




J or K Data Entry 


17 


12 








J, Kor JK 


9000 only 




18 


10 


ns 


17, 19 


^release 


9001,9020,9022 




7 


1.0 


ns 


17, 18, 19 




J or K Data Entry 




11 


4.0 






Clock 


9000 only 


Positive 




20 




ns 


17, 19 


Pulse 
Widths 


Negative 




25 




ns 


17, 19 


9001,9020, 
9022 


Positive 




8.0 




ns 


17, 18, 19 




Negative 




10 




ns 


17, 18, 19 




SoorCo 


Negative 




25 




ns 


17, 18, 19 


Toggle Frequency 


9000 only 




20 




MHz 


17, 19 




9001,9020, 
9022 




50 




MHz 


17, 18, 19 
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MAX. AND MIN. PROPAGATION 

DELAYS VERSUS 

AMBIENT TEMPERATURE 

T TO OUTPUT 

52 



^^CC 


1 
= 5.0V 














Cl = 15pF 
































/ 
















y 




\, 












X 




/ 








'~~t^^^f^ 




/ 












/ 


■ ' 


. 




MAX. 'PLH^ 








-- 






MIN tpHL^ 
















^ 








MIN.tpLH 




-- 


y^ 










1 





-55 25 

Tfl-AMBIENT TEMPERATURE-'C 

Fig. 12 



MAX. AND MIN. PROPAGATION 

DELAYS VERSUS AMBIENT 

TEMPERATURE ASYNCHRONOUS 

INPUTS TO OUTPUTS 





vcc 


= 5.0V 












^ 


44 


Cl= 15pF 












^ 




1 
*4> 1 








y 










h^ 


(T HIGH) 




^ 








■a. 












y 


y 


z 28 
o 










^^•/n 






y 






!5 
1 ^ 


^~T~~S;iL"" 


LO*) 


^ 








'-' MIN. tpHL (TLOW) 










a. 

12 




.'^ 


MIN. tpLH (T HIGH) 




__ 




-■'T 






1 1 













T;j-AMBIENT TEMPERATURE-°C 

Fig. 13 



INCREASE IN ASYNCHRONOUS 

OR CLOCK INPUT 
DUE TO OUTPUT CAPACITANCE 



















7 


/ 






























/ 
















,i^ 


/ 
















// 






A 












/ 




^t<< 


> 










y 


/ 












y 


/ 


<^ 


X 






^^ 




^ 


;::. 


^ 




^^ 


"^^^ 






^ 




y^ 















40 



80 



120 



160 200 



Cl-load capacitance- pF at both outputs 
Fig. 14 



VjkO- 



^CPO- 



9001 - 9020 - 9022 

SET-UP/RELEASE TIME AND 

NEGATIVE CLOCK PULSE WIDTH 

VERSUS AMBIENT TEMPERATURE 

22 



1 1 

-Vcc=5.0V_^ 




-i^ 


T 






MIN. NEGATIVr 


tV.Q2 


fl 








- 








T 














- — 




















,vlSt^' 


t\ 


t^ 










-^ 


J»VHi_^ 
























- 




TIME 














- 










• 



9000 
NEGATIVE CLOCK PULSE WIDTH 

SET-UP/RELEASE TIME 
VERSUS AMBIENT TEMPERATURE 

52 





















\ 










"s. 


^ 


CLOCK PULSE WIDTH 




--- 


\. 


















^_ 








^ 






■ 


" 








- - 








""MIN 


. SET 


-UP 


TIME 










1 11- 1 

/MAX. RELEASE TIME 








_^ 












--^ 

















T^-AMBIENT TEMPERATURE-'C 

Fig. 15 
9000/9001 



SWITCHING TEST CIRCUITS 



1 14 1 



1 T: 



T.-AMBIENT TEMPERATURE-°C 



Fig. 16 
9020/9022 

QVCC F 

I ^-^f\ 

1 16 —I 



9I 



X 



Fig. 17 



Vcc = 50 V 

R = 2.0 kfi 

C I = C|_ = 1 5 pF including probe and jig capacitance Fig. 18 



-r- 



1. 1, '-. 

T T 



>3.0V 
1.5V 



1.5V 
<0.4V 



J 



WAVEFORMS 



'Ser-UPOR 'REL 



J 



J 



\ 



\ 



Fig. 19 



/ 



/ 



\ 
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SWITCHING TEST NOTES 

tpLHandtpHL 

1. VjK should be kept at the HIGH logic level when performing tpLH/^PHL tests. 

2. Drive the clock pulse input with a suitable pulse source. tpLn and tpHL delays are as defined in the waveforms. 

*set-up 

1. tset-up is defined as the minimum time required for a HIGH to be present at a synchronous logic input at any time during the LOW state of 
the clock in order for the flip-flop to respond to the data. 

2. The test for tget-up 's performed by adjusting the timing relationship between the Vcp and Vjk inputs to the tget-up nriinimum value. A 
device that passes the test will have the output waveform shown. The output of a device that does not pass the tget-up t^st will remain at a 
static logic level (no switching will occur). 

*release 

1- ^release is defined as the maximum time allowed for a HIGH to be present at a synchronous logic input at any time during the LOW state of 
the clock and not be recognized. 

2. The test for t^eiease 'S performed by adjusting the timing relationship between Vcp and Vjk to the tpelease nriaximum value. The outputs 
of devices that pass will remain at static logic levels. In order to check both J and K sides of the flip-flop it is necessary to perform the test 
with the flip-flop in each of its two possible states, i.e., set and clear. This can be accomplished by making use of the appropriate direct 
inputs to establish the state before a test. The outputs of devices that do not pass the t^eiease test will exhibit pulses instead of static levels. 

RECOMMENDED INPUT PULSE SOURCES 





PULSE 
GENERATOR 






ADJUSTABLE 

DELAY 

NETWORK 


rToV: 


Vjk 


FREQUENCY «2MHz _/ 






1 LI^ 

d) GND. TO INHIBIT 
FORtpLH/tPHL 


DUTY CYCLE == 50% 


















ADJUSTABLE 

DELAY 

NETWORK 


Vcp 








|TT^ 



B 



DTL9932 gates with adjustable capacitors connected from extender inputs to ground make suitable delay elements. 



9000 SCHEMATIC DIAGRAM 



9001 SCHEMATIC DIAGRAM 





Vcc = Pin 14 
GND = Pin 7 
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9020 SCHEMATIC DIAGRAM 




NOMINAL COMPONENT VALUES (ALL FLIP-FLOPS) 

Rl, R4, R5, R8, Rio. Rl4. Rl7, R21,Fi22, R23'R24. R26. R29 = 4.0kn 

R2/ R3. R6' R? " 2.0 kn 

R9. RI6. R28. R3I =6.0kn 

R-ll, Ri8= 1-5 kn 

R12, R19 = 150 n 

Rl3, R20 = 8on 

Rl 5. R22, R25. R27- R30 = 1 -25 kn 

R32= 1.0 kn 
Ci,C2= 10 pF 
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9022 SCHEMATIC DIAGRAM 




"28 





■^ ^ i 



3 13 14 



Vcc = Pin 16 
GND=Pin 8 



fVcc 

Sr31 




B 



APPLICATIONS 



SYNCHRONOUS BDC COUNTER 



DIVIDE BY TEN COUNTER 



flD^ ^-n==D 



i« 



F 



nJ 



r?=^ 



rD 



:0 



-tD 



^ 



fID 



^ 



- ID 



a 



rc 



^^ 



Two TTL 9020 Dual Flip-Flops require no addi- 
tional gating to produce afully synchronous 8421 
code BCD Counter. 



ONES 

TRANSFER ■ 

ENABLE 



Two TTL 9020 Dual Flip-Flops require no addi- 
tional gating elements to produce divide by ten 
circuit with a square wave divide by ten output and 
a divide by five output. 



BINARY COUNTER WITH ASYNCHRONOUS PARALLEL LOAD AND CLEAR 

-« PARALLEL INPUT »- 



ri A 

I I 1/4 9002 I J 1 



r 



:=D 



F^ 



ri A 

I J 1/4 9002 I J 1 



n r" 



::D 



to 






to 



fO 



^to 



to 



Binary counter using synchronous 
2-bit stages with tricl<le down 
between stages illustrates method 
of utilizing dual JK flip-flops 
having common clocks in counter 
applications. 



PARALLEL OUTPUT 
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DUAL JK (OR D) FLIP-FLOP - 9024 

The 9024 consists of two high speed, completely independent transition clocked JK flip-flops. The clocking operation is independent of rise 
and fall times of the clock waveform. The JK design allows operation as a D flip-flop by simply connecting the J and K pins together. 



LOGIC DIAGRAM 



FUNCTIONAL LOGIC DIAGRAM 



SdO- 




CqO ♦■ 



Fig.1 



Fig. 2 



LOADING FACTORS 



PIN NAMES 


LOADING 




(Note a) 


J, K 


1 U.L. 


Clock, Sd 


2U.L. 


CD 


3 U.L. 


Outputs (Note b) 


10 U.L. 



Fig. 3 

NOTES: 

a. 1 Unit Load (U.L.) = 40 juA HIGH/1.6 mA LOW; the HIGH load factor of 40 nA measured at 2.4 V is considered equivalent to 60 mA 
measured at 4.5 V for purposes of system loading calculations. 

b. 10 U.L. is the LOW drive factor and 30 U.L. is the HIGH drive factor. 

TRUTH TABLES 



SYNCHRONOUS ENTRY JK MODE OPERATION 



SYNCHRONOUS ENTRY D MODE OPERATION 



INPUTS AT tn 


OUTPUTS AT tn+1 


J 1^ 


Q Q 


L H 
L L 
H H 
H L 


No Change 

L H 

H L 

Toggles 



INPUTS AT tn 


OUTPUTS AT tn+1 


D 


Q Q 


L 
H 


L H 
H L 



ASYNCHRONOUS ENTRY INDEPENDENT 
OF CLOCK & SYNCHRONOUS INPUTS 



INPUTS 


OUTPUTS 


Sd Cd 

5(11) 1(15) 


Q Q 
6(10) 7(9) 


L L 
L H 
H L 
H H 


H H 

H L 

L H 

No Change 



L = LOW Logic Level 
H = HIGH Logic Level 
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ELECTRICAL CHARACTERISTICS 9024XC (T^ = 0°C to 75 


^C, Vqq = 5 V ±5%) (Note 3) 






SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


0°C 
MIN. MAX. 


MIN. 


25° C 
TYP. 


MAX. 


75° C 
MIN. MAX. 


V|H 


Input HIGH Voltage 


1.9 


1.8 


1.6 


Volts 


Guaranteed Input HIGH Threshold 
Voltage for All Inputs 


V|L 


Input LOW Voltage 


0.85 


0.85 


0.85 


Volts 


Guaranteed Input LOW Threshold 
Voltage for All Inputs 


VOH 


Output HIGH Voltage 


2.4 


2.4 


3.0 




2.4 


Volts 


Vcc = 4.75 V, Iqh = -1-2 mA 


Vol 


Output LOW Voltage 


0.45 




0.21 


0.45 


0.45 


Volts 


Vcc = 4.75 V, '0L= 14.1 mA 


Vcc = 5.25 V, loL= 16 mA 


l|H 


Input HIGH Current 
J, K 






5.0 


60 


60 


HA 


Vcc = 5.25 V,V|N= 4.5 V 
GND on Other Inputs 


Clock Input, Sd 






10 


120 


120 


CD 






20 


240 


240 


l|L 


Input LOW Current 
J, K 


-1.6 




-1.0 


-1.6 


-1.6 


mA 


Vcc = 5.25 V 


V|N = 0.45 V 

4.5 V on Other Inputs 


Clock Input, Sq 


-3.2 




-2.0 


-3.2 


-3.2 


Cd (Note 4) 


-4.8 




-3.0 


-4.8 


-4.8 


J, K 


-1.41 




-0.94 


-1.41 


-1.41 


mA 


Vcc = 4.75 V 


Clock Input, Sq 


-2.82 




-1.88 


-2.82 


-2.82 


CD(Note4) 


-4.23 




-2.82 


-4.23 


-4.23 


'so 


Output HIGH 

Short Circuit Current 


-30 -100 


-30 


-65 


-100 


-30 -100 


mA 


Vcc = 5.25 V, VquT " 0.0 V 


'cc 


Current Drain 






9.0 


14 




mA 


Per Flip-Flop in Worst Logic State 


ELECTRICAL CHARACTERISTICS 9024XM (Ta = -55°C to 125°C, Vcc = 5 V ±10%) (Note 3) 


SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


-55° C 
MIN. MAX. 


MIN. 


25° C 
TYP. 


MAX. 


125°C 
MIN. MAX. 


V|H 


Input HIGH Voltage 


2.0 


1.7 


1.4 


Volts 


Guaranteed Input HIGH Threshold 
Voltage for All Inputs 


V|L 


Input LOW Voltage 


0.8 


0.9 


0.8 


Volts 


Guaranteed Input LOW Threshold 
Voltage for All Inputs 


VoH 


Output HIGH Voltage 


2.4 


2.4 


2.7 




2.4 


Volts 


Vcc = 4.5 V, 'oh = -1.2 mA 


Vol 


Output LOW Voltage 


0.4 




0.2 


0.4 


0.4 


Volts 


Vcc = 4.5 V, '0L= 12.4 mA 


0.4 




0.25 


0.4 


0.4 


Volts 


Vcc = 5.5 V, '0L= 16 mA 


l|H 


Input HIGH Current 
J, K 






5.0 


60 


60 


mA 


Vcc = 5.5 V, VjN = 4.5 V 
GND on Other Inputs 


Clock Input, Sd 






10 


120 


120 


Cd 






20 


240 


240 


||l 


Input LOW Current 
J, K 


-1.6 




-1.1 


-1.6 


-1.6 


mA 


Vcc = 5.5 V 


V|N = 0.4V 

4.5 V on Other Inputs 


Clock Input, Sd 


-3.2 




-2.2 


-3.2 


-3.2 


CD(Note4) 


-4.8 




-3.3 


-4.8 


-4.8 


J, K 


-1.24 




-0.91 


-1.24 


-1.24 


mA 


Vcc = 4.5 V 


Clock Input, Sd 


-2.48 




-1.82 


-2.48 


-2.48 


Cd (Note 4) 


-3.72 




-2.73 


-3.72 


-3.72 


'so 


Output HIGH 

Short Circuit Current 


-30 -100 


-30 


-65 


-100 


-30 -100 


mA 


Vcc = 5.5 V, VoUT = O.OV 


'cc 


Current Drain 






9.0 


14 




mA 


Per Flip-Flop in Worst Logic State 


NOTES: 

1. The maximum S/qC value of 8.0 V Is not the primary factor in determining the maxim 
interconnected devices. The voltage at a HIGH output is approximately 1 VgE below the 
that the voltage at any input may not go above 5.5 V unless the current is limited 
approximately 7.0 V. 

2. Because of the input clamp diodes, excess current can be drawn out of the inputs if the dc 
diode is designed to clamp off large negative ac swings associated with fast fall times and 
to limit the steady state input voltage and current. 

3. Postive current is into device and negative current is out of device. 

4. Denotes maximum current under normal operation. These currents may increase up to 4 l| 


um Vcc 

Vcc ^°'* 
, so this 

input vol 
long lines 

L_ if J, i< = 


which may be applied to a number of 
age, so the primary limit on the Vqc '^ 
effectively limits the system Vcc *° 

tage is more negative than —0.5 V. The 
This maximum rating is intended only 

HIGH and Sq = LOW. 



I 
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SWITCHING CHARACTERISTICS (Ta = 25°C) 





PARAMETER 


LIMITS 


UNITS 




SYMBOL 


MIN. 


25° C 
TYP. 


MAX. 


TEST CONDITIONS 


tPLH 


Clock to Q or Q 




12 


20 


ns 




tPHL 


Clock to Qor Q" 




22 


33 


ns 




^release 






2.0 




ns 


Vcc = 5.0 V 


tset-up 




20 


15 


1.0 


ns 


Cl= 15pF 


tPLH 


Sq to Q, Co to Q 




8.0 


12 


ns 


Each Flip-Flop 


tPHL 


Sq to Q, Co to Q 




20 


25 


ns 






Toggle Frequency 


25 


30 




MHz 





SWITCHING TEST CIRCUIT 



WAVEFORMS 



Sdi 









cl" 



2. 



1 O K Q 

t_ZT~ 






Cl- 



z/ ^S / 



OUTPUT - 
Q OR- Q ■ 






|*'PHL-»j 



\ 



*C[_ includes probe and jig capacitance 



INPUT CURRENT VERSUS 
INPUT VOLTAGE 



INPUT NOT SELECTED 










J^ 




125°C 


\ 












/ 






75"C 


7^ 


^ 


r55° 


~ 












^^ 






f 


\ 




(0"C 














1 


INPl 
£LEC 


T 


25°C 














































































































— 


'-■ 
















--' 



OUTPUT CURRENT VERSUS 

OUTPUT VOLTAGE 

(OUTPUT HIGH) 





■ 


5 nv 












/ 





1 nputs at gnc 


. 








A 


f 






-55 "C-, 

0°C-^ 




— 25"C 




20 








I 




-125°C 










/ 










40 


-1 


WC 


> 


f 










75 
--55° 




/ 














^y 


^i)°C 
















F- 


i'C 































OUTPUT CURRENT VERSUS 

OUTPUT VOLTAGE 

(OUTPUT LOW) 





1 

125°C-' 


i- 


"^b't 


Vqc'S.OV 






I 


V 


1 










/ 




25"C 





— 






/^ 














f 








— 













y 


■^ 








/ 






-5 


5°C 


_ 






L 


— 


- 










J 


f 














1 
















1 
















/ 

















V|^- INPUT VOLTAGE -VOLTS 



VniiT - OUTPUT VOLTAGE - VOLTS 



- OUTPUT VOLTAGE - VOLTS 
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FAIRCHILD HIGH SPEED TTL/SSI • 9H00/54H00, 74H00 



QUAD 2-INPUT NAND GATE 



LOGIC AND CONNECTION DIAGRAM 

DIP (TOP VIEW) FLATPAK (TOP VIEW) 



SCHEMATIC DIAGRAM 

(EACH GATE) 



Rfnifnininmm 






LJLLlliJLllLLlLJLJ 

Positive logic: Y = AB 



14 13 12 U 10 9 

IJLJUUUL 




U U U U LI 

12 3 4 5 6 7 




Component values shown are typical. 



RECOMMENDED OPERATING CONDITIONS 



PARAMETER 


9H00XM/54H00XM 


9H00XC/74H00XC 


UNITS 


MIN. 


TYP. 


MAX. 


MIN. 


TYP. 


MAX. 


Supply Voltage Vqc 


4.5 


5.0 


5.5 


4.75 


5.0 


5.25 


Volts 


Operating Free-Air Temperature Range 


-55 


25 


125 





25 


70 


°C 


Input Loading for Each Input 






1.25 






1.25 


U.L. 



B 



X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 
ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) 





PARAMETER 


LIMITS 


UNITS 






TEST 


SYMBOL 


MIN. 


TYP. 
(Note 2) 


MAX. 


TEST CONDITIONS (Note 1) 


FIGURE 


V|H 


Input HIGH Voltage 


2.0 






Volts 


Guaranteed Input HIGH Voltage 


1 


V|L 


Input LOW Voltage 






0.8 


Volts 


Guaranteed Input LOW Voltage 


2 


VOH 


Output HIGH Voltage 


2.4 






Volts 


Vcc = MIN., Iqh = -0.5 mA, V|n = 0.8V 


2 


Vol 


Output LOW Voltage 






0.4 


Volts 


Vcc = MIN., loL = 20mA, V|N = 2.0V 


1 


111! 


Input HIGH Current 






50 


mA 


Vcc = MAX., V|N= 2.4V 


Each Input 


4 


MH 






1.0 


mA 


Vcc = MAX., V|N = 5.5V 


l|L 


Input LOW Current 






-2.0 


mA 


Vcc = MAX., V|N = 0.4 V, Each Input 


3 


'OS 


Output Short Circuit Current 
(Note 3) 


-40 




-100 


mA 


Vcc = MAX. 


5 


'CCH 


Supply Current HIGH 




10 


16.8 


mA 


Vcc = MAX., V|N = OV 


6 


•CCL 


Supply Current LOW 




26 


40 


mA 


Vcc = MAX., V|N = 4.5V 


6 



SWITCHING CHARACTERISTICS (Ta = 25°C) 





PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


TEST 


SYMBOL 


MIN. 


TYP. 


MAX. 


FIGURE 


tPLH 


Turn Off Delay Input to Output 




5.9 


10 


ns 


Vcc = 5.0 V 
CL = 25pF 
Rl = 28012 




tPHL 


Turn On Delay Input to Output 




6.2 


10 


ns 


T 



NOTES: 

(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

(2) Typical limits are at VqC = 5-° V, 25°C. 

(3) Not more than one output should be shorted at a time, and duration of short-circuit test should not exceed 1 second. 
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LPTTL/SSI 9L00 

LOW POWER QUAD 2-INPUT NAND GATE 



DESCRIPTION - The low power TTL/SSI 9L00 consists of four NAND gates. Each gate has two 
inputs and performs positive logic. The 9L00 is designed for low power and medium speed operation. 



• TYPICAL PROPAGATION DELAY OF 20 ns 

• INPUT CLAMP DIODES LIMIT HIGH SPEED TERMINATION EFFECTS 

• ALL CERAMIC "HERMETIC" 14-LEAD DUAL IN-LINE AND FLAT PACKAGES 

• TTL COMPATIBLE 



PIN NAMES 

INPUTS (Pins 1,2,4,5,9, 10, 12,13) 
0UTPUTS(Pins3, 6,8, 11) 



LOADING 



HIGH 



0.5 U.L. 
10U.L. 



LOW 



0.25 U.L. 
2.5 U.L. 



1 Unit Load (U.L.) = 40 mA HIGH/1.6 mA LOW. 



SCHEMATIC DIAGRAM 



?vcc 

t • ■ 



77 t J ' 



R4 



;:R6 



INPUTS 



«5 



OUTPUT 

o 



«2 

-vw- 



4 



*lnput Clamp Diode 

TYPICAL RESISTOR VALUES 
Rl=16kn R3=6kn R5=16kn 

R2=5kn R4=600n Rg = 320 fl 



LOGIC SYMBOL 



:0 



O' 



1=0 



C^" 



Vcc = P'N 1-* 
GND = PIN 7 



CONNECTION DIAGRAM 

DIP (TOP VIEW) 



i>i 



■v^ 



Vcc 



2nn 



^ 



GND 



K 



Zl 14 
U 13 
=1 12 
11 
=] 10 

Z2 9 

8 



FLATPAK (TOP VIEW) 
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FAIRCHILD LPTTL/SSI . 9L00 



ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 
Storage Temperature 
Temperature (Ambient) Under Bias 
Vcc P'" Potential to Ground Pin 
*lnput Voltage (dc) 
*lnput Current (dc) 

Voltage Applied to Outputs (Output HIGH) 
Output Current (dc) (Output LOW) 

*Either Input Voltage limit or Input Current limit is sufficient to protect the inputs. 
GUARANTEED OPERATING RANGES 



-65°Cto+150°C 

-55°Cto+125°C 

-0.5 V to +7.0 V 

-0.5 V to +5.5 V 

-30 mA to +5.0 mA 

—0.5 V to +Vcc value 

+30 mA 



PART NUMBER 


SUPPLY VOLTAGE (Vqc) 


TEMPERATURE 


MIN. 


TYP. 


MAX. 


9L00XM 


4.5 V 


5.0 V 


5.5 V 


-55°Cto 125"C 


9L00XC 


4.75 V 


5.0 V 


5.25 V 


0°Cto 75° C 



X=package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 
ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) (See Notes 1 , 2) 





PARAMETER 


LIMITS 


UNITS 






SYMBOL 


MIN. 


TYP. 
Note 3 


MAX. 


CONDITIONS 


VoH 


Output HIGH Voltage 


2.4 


3.6 




Volts 


Vcc = MIN., loH = -0.4 mA, V,n = V,l 


Vol 


Output LOW Voltage 




0.1 


0.3 


Volts 


Vcc = MIN., loL = 4.0 mA, Vj^, = Vj^ 


V|H 


Input HIGH Voltage 


2.0 






Volts 


Guaranteed input LOW threshold voltage for all inputs 


V|L 


Input LOW Voltage 






0.7 


Volts 


Guaranteed input HIGH threshold voltage for all inputs 


l|L 


Input LOW Current 




-0.25 


-0.4 


mA 


Vcc = MAX., V|N = 0.3 V, Other Input = 4.5V 


"IH 


Input HIGH Current 




2.0 


20 


mA 


Vcc = MAX., V,N =2.4 V 


Other Input = O.OV 








1.0 


mA 


Vcc = MAX., V,N = 5.5 V 




'SC (Note 4) 


Output Short Circuit Current 


-10 


-22 


-40 


mA 


Vcc = MAX., VouT = 00 V, Inputs Grounded 


'cc 


Power Supply Current 
per Gate 




0.9 


1.56 


mA 


Vcc = MAX., Inputs HIGH 






0.28 


0.41 


mA 


Vcc = MAX., Inputs LOW 



B 



NOTES: 1. Conditions for testing, not shown In the Table, are chosen to guarantee operation under "worst case" conditions. 

2. The specified LIMITS represent the "worst case" value for the parameter. Since these "worst case" values normally occur at the 
temperature and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the 
allowable system operating ranges. 

3. Typical limits are at Vcc ^ ^O V, 25°C, and max. loading. 

4. Not more than one output should be shorted at a time. 

SWITCHING CHARACTERISTICS (T^ = 25"C) 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


CONDITIONS 




MIN. 


TYP. 


MAX. 




tPLH 


Turn Off Delay Input to Output 




15 




ns 


Vcc = 5.0V See Fig. 
Cl = 15pF 


1 


tPHL 


Turn On Delay Input to Output 




25 




ns 





SWITCHING TIME WAVEFORMS 



\ 



/ 



/ 



\ 



Fig. 1 
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FAIRCHILD TTL/SSI . 9N00/5400, 7400 



QUAD 2-INPUT NAND GATE 



LOGIC AND CONNECTION DIAGRAM 



DIP (TOP VIEW) 












Positive logic: Y = AB 



FLATPAK (TOP VIEW) 



i nnnnn 






Trfinnr 



vccO- 



INPUTS 
AO- 



SCHEMATIC DIAGRAM 

(EACH GATE) 



3.6 kn 
R, 



e 



^!di "2^ 



1.6 kfi 
R2 



< 



1 kfi 
R3 



T 




OUTPUT 



< 



Component values shown are typical 



RECOMMENDED OPERATING CONDITIONS 





9N00XM/5400XM 


9N00XC/7400XC 


UNITS 


PARAMETER 


MIN. 


TYP. 


MAX. 


MIN. 


TYP. 


MAX. 


Supply Voltage Vqc 


4.5 


5.0 


5.5 


4.75 


5.0 


5.25 


Volts 


Operating Free-Air Temperature Range 


-55 


25 


125 





25 


70 


°C 


Normalized Fan-Out from Each Output, N 






10 






10 


U.L. 



X = package type; F for Flatpak, D for Ceran 
ELECTRICAL CHARACTERISTICS OVER 



lie Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 
OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) 





PARAMETER 


LIMITS 


UNITS 








TF'iT 


SYMBOL 


MIN. 


TYP. 
(Note 2) 


MAX. 


TEST CONDITIONS (Note 1) 


FIGURE 


V|H 


Input HIGH Voltage 


2.0 






Volts 


Guaranteed Input HIGH Voltage 


1 


V|L 


Input LOW Voltage 






0.8 


Volts 


Guaranteed Input LOW Voltage 


2 


VOH 


Output HIGH Voltage 


2.4 


3.3 




Volts 


Vcc = MIN., 'OH =0.4mA, V|N = 0.8'V 


2 


Vol 


Output LOW Voltage 




0.22 


0.4 


Volts 


Vcc = 1^"^- 'OL = 16 mA, V|n = 2.0 V 


1 




Input HIGH Current 






40 


mA 


Vcc = I^AX., V||\j = 2.4 V 


Each Input 


4 


'IH 






1.0 


mA 


Vcc = 'V1AX.,V|N = 5.5 V 




l|L 


Input LOW Current 






-1.6 


mA 


Vcc = '^AX.,V|ivi = 0.4 V, Each Input 


3 




Output Short Circuit Current 
(Note 3) 


-20 




-55 


mA 


9N00/5400 


Vcc " '^^^■ 


5 


'OS 


-18 




-55 


mA 


9N00/7400 




•CCH 


Supply Current HIGH 




4.0 


8.0 


mA 


Vcc = MAX., V|N = 0V 


6 


'CCL 


Supply Current LOW 




12 


22 


mA 


Vcc = MAX., V|N = 5.0 V 


6 



SWITCHING CHARACTERISTICS (Ta = 25°C) 





PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


TEST 


SYMBOL 


MIN. 


TYP. 


MAX. 


FIGURE 


tPLH 


Turn Off Delay Input to Output 




11 


22 


ns 


Vcc = 5.0 V 
Cl= 15 pF 

Rl = 400n 


A 


tPHL 


Turn On Delay Input to Output 




7.0 


15 


ns 





NOTES: 

(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

(2) Typical limits are at Vqc = 5.0 V, 25°C. 

(3) Note more than one output should be shorted at a time. 
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FAIRCHILD SUPER HIGH SPEED TTL/SSI • 9S00/54S00, 74S00 



QUAD 2-INPUT NAND GATE 



LOGIC AND CONNECTION DIAGRAM 

DIP (TOP VIEW) 



SCHEMATIC DIAGRAM 

(EACH GATE) 



RPiRiniRFim 






^T^ 
^ R^ 



UL2JL3j[j[5jL6jy 



Positive logic: Y = AB 



RECOMMENDED OPERATING CONDITIONS 




Component values shown are typical. 



PARAIVIETER 


9S00XM/54S00XM 


9S00XC/74S00XC 


UNITS 


MIN. 


TYP. 


MAX. 


MIN. 


TYP. 


MAX. 


Supply Voltage Vqq 


4.5 


5.0 


5.5 


4.75 


5.0 


5.25 


Volts 


Operating Free-Air Temperature Range 


-55 


25 


125 





25 


75 


°C 


Input Loading for Each Input 






1.25 






1.25 


U.L. 



fl 



X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 
ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) 









LIMITS 


UNITS 






SYMBOL 


PARAMETER 


MIN.' 


TYP. 
(Note 2) 


MAX. 


TEST CONDITIONS (Note 1) 


V|H 


Input HIGH Voltage 


2.0 






Volts 


Guaranteed Input HIGH Voltage 


V|L 


Input LOW Voltage 






0.8 


Volts 


Guaranteed Input LOW Voltage 


VCD 


Input Clamp Diode Voltage 




-0.65 


-1.2 


Volts 


Vcc = MIN., I|N = -18mA 


VOH 


Output HIGH Voltage 


XM 


2.5 


3.4 




Volts 


Vcc = MIN., Iqh = -1 OfTiA, V|N = 0.8V 


XC 


2.7 


3.4 




Vol 


Output LOW Voltage 




0.35 


0.5 


Volts 


Vcc = MIN., loL = 20mA, V|n = 2.0V 


l|H 


Input HIGH Current 




1.0 


50 


ma 


Vcc = MAX., V||V| = 2.7V 


Each Input 






1.0 


mA 


Vcc = MAX., V||si = 5.5V 


"il 


Input LOW Current 




-1.4 


-2.0 


mA 


Vcc = MAX., V|N =0.5 V 


Each Input 


'OS 


Output Short Circuit Current 
(Note 3) 


-40 


-65 


-100 


mA 


Vcc = MAX., VoUT = OV 


'CCH 


Supply Current HIGH . 




10.8 


16.0 


mA 


Vcc = MAX.. V|M = OV 


'CCL 


Supply Current LOW 




25.2 


36.0 


mA 


Vcc ~ MAX., Inputs Open 



SWITCHING CHARACTERISTICS (Ta = 25°C) 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


TEST 


MIN. 


TYP. 


MAX. 


FIGURES 


tPLH 


Turn Off Delay Input to Output 


2.0 


3.0 


4.5 


ns 


Vcc = 5.0V 
CL = 15pF 




tPHL 


Turn On Delay Input to Output 


2.0 


3.0 


5.0 


ns 


DD 



NOTES: 

(1) For conditions shown as MIN, or MAX., use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

(2) Typical limits are at Vqq = 5.0V, 25°C. 

(3) Not more than one output should be shorted at a time. 
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FAIRCHILD HIGH SPEED TTL/SSI . 9H01/54H01, 74H01 



QUAD 2-INPUT NAND GATE (WITH OPEN-COLLECTOR OUTPUT) 
LOGIC AND CONNECTION DIAGRAM 
DIP (TOP VIEW) 



nmrnninFim 









*Open collector 
Positive logic: Y = AB 



FLATPAK (Top View) 

4 13 12 U 10 9 

n n n n n 



3 






umnnnru 

12 3 4 5 6 7 



*Open collector 



SCHEMATIC DIAGRAM 

(EACH GATE) 



INPUTS 
AO- 



[r 



JDi Id: 



, 750n 
. R2 



< 



i^ 



. 470n 
■R3 



Component values shown are typical. 



RECOMMENDED OPERATING CONDITIONS- 





9H01XM/54H01XM 


9H01XC/74H01XC 


UNITS 


PARAMETER 


MIN. 


TYP. 


MAX. 


MIN. 


TYP. 


MAX. 


Supply Voltage Vqc 


4.5 


5.0 


5.5 


4.75 


5.0 


5.25 


Volts 


Operating Free-Air Temperature Range 


-55 


25 


125 





25 


70 


"C 


Input Loading for Each Input 






1.25 






1.25 


U.L. 



X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 
ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) 





PARAMETER 


LIMITS 


UNITS 






TEST 


SYMBOL 


MIN. 


TYP. 
(Note 2) 


MAX. 


TEST CONDITIONS (Note 1) 


FIGURE 


V|H 


Input HIGH Voltage 


2.0 






Volts 


Guaranteed Input HIGH Voltage 


1 


V|L 


Input LOW Voltage 






0.8 


Volts 


Guaranteed Input LOW Voltage 


7 


'OH 


Output HIGH Current 






0.25 


mA 


Vcc = MIN., Vqh = 5.5 V, V|n = 0.8 V 


7 


Vol 


Output LOW Voltage 






0.4 


Volts 


V^j, = MIN., Iql = 20 mA, V,^ = 2.0 V 


1 




Input HIGH Current 






50 


mA 


Vcc = MAX., V|N =2.4 V 


Each Input 


4 


l|H 






1.0 


mA 


Vcc = MAX., V|N = 5.5 V 




I|L 


Input LOW Current 






-2.0 


mA 


Vcc = MAX., V|N = 0.4 V, Each Input 


3 


'CCH 


Supply Current HIGH 




6.8 


10 


mA 


Vcc = MAX., V|N =0 V 


6 


'ccl 


Supply Current LOW 




26 


40 


mA 


Vcc = MAX., V|N =4.5 V 


6 



SWITCHING CHARACTERISTICS (Ta = 25°C) 



SYMBOL 


PARAMETER 


MIN. 


LIMITS 
TYP. 


MAX. 


UNITS 


TEST CONDITIONS 


TEST 
FIGURE 


tPLH 


Turn Off Delay Input to Output 




10 


15 


ns 


Vcc = 5.0 V 
CL = 25pF 
R|_ = 28012 


T 


tPHL 


Turn On Delay Input to Output 




7.5 


12 


ns 





NOTES: 

(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

(2) Typical limits are at V^c = 5.0 V, 25° C. 
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FAIRCHILD TTL/SSI . 9N01/5401, 7401 



QUAD 2-INPUT NAND GATE 
(WITH OPEN-COLLECTOR OUTPUT) 



LOGIC AND CONNECTION DIAGRAM 



DIP (TOP VIEW) 



Rnnrnnirsirnrii 









LJi2ji3j[4j^LyLj 



"OPEN COLLECTOR 



Positive logic: Y = AB 



FLATPAK (TOP VIEW) 



WMi 



I 



T^ iPT 



nnnnru 



"OPEN COLLECTOR 



vccO 



SCHEMATIC DIAGRAM 

(EACH GATE) 




Component values shown are typical. 



RECOMMENDED OPERATING CONDITIONS 



PARAMETFR 


9N01XI\/I/5401XM 


9N01XC/7401XC 






MIN. 


TYP. 


MAX. 


MIN. 


TYP. 


MAX. 


UNITS 


Supply Voltage \/qq 


4.5 


5.0 


5.5 


4.75 


5.0 


5.25 


Volts 


Operating Free-Air Temperature Range 


-55 


25 


125 





25 


70 


°C 


Normalized Fan-Out from Each Output, N 






10 






10 


U.L. 



B 



X - package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 
ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) 





PARAMETER 


LIMITS 


UNITS 








SYMBOL 


MIN. 


TYP. 
(Note 2) 


MAX. 


TEST CONDITIONS (Note 1) 


TEST 
FIGURE 


V|H 


Input HIGH Voltage 


2.0 






Volts 


Guaranteed Input HIGH Voltage 


1 


V|L 


Input LOW Voltage 






0.8 


Volts 


Guaranteed Input LOW Voltage 


7 


'oh 


Output HIGH Current 






0.25 


mA 


Vcc = l^'N-. Vqh = 5.5 V, V|L = 0.8 V 


7 


Vol 


Output LOW Voltage 






0.4 


Volts 


Vcc = MIN., Iql = 16 mA, V|n = 2.0 V 
(On Level) 


1 


'm 


Input HIGH Current 






40 


mA 


Vcc = MAX., V|N = 2.4 V 


Each Input 








1.0 


mA 


Vcc = MAX., V|N = 5.5 V 


4 


l|L 


Input LOW Current 






-1.6 


mA 


Vcc " MAX., V||^ = 0.4 V, Each Input 


3 


'CCH 


Supply Current HIGH 




4.0 


8.0 


mA 


Vcc = MAX., V|N = OV 


6 


'CCL 


Supply Current LOW 




12 


22 


mA 


Vcc = MAX., V|N= 5.0 V 


6 



SWITCHING CHARACTERISTICS (Ta = 25°C) 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 






TEST 




MIN. 


TYP. 


MAX. 




FIGURE 


tPLH 


Turn Off Delay Input to Output 




35 


45 


ns 


R^ = 4.0 kn 


Vcc = 50 V 
Cl=15pF 




tPHL 


Turn On Delay Input to Output 




8.0 


15 


ns 


RL = 400n 


A 



NOTES: 

(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

(2) Typical limits are at Vcc = 5.0 V, 25°C. 
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FAIRCHILD TTL/SSI . 9N02/5402. 7402 



QUAD 2-INPUT NOR GATE 



LOGIC AND CONNECTION DIAGRAM 
DIP (TOP VIEW) FLATPAK (TOP VIEW) 



Rnifniinin^min 



' illLiJLiJtlJliJiilUi 



Positive logic: Y = A+B 



[] [ifinn fl 



12 3 4 5 6 7 

VCC 



VccO- 



SCHEMATIC DIAGRAM 

(EACH GATE) 



, 3.6 kSl 
■ Rl 



1.6 kn 
R3 



t 



3.6 kn 
R2 



|-V 1^"= "^ 0-| 



T 



± 



\Z D3 



Component values shown are typical. 



RECOMMENDED OPERATING CONDITIONS 





9N02XM/5402XM 


9N02XC/7402XC 


UNITS 


PARAMETER 


MIN. 


TYP. 


MAX. 


MIN. 


TYP. 


MAX. 


Supply Voltage Vqc 


4.5 


5.0 


5.5 


4.75 


5.0 


5.25 


Volts 


Operating Free-Air Temperature Range 


-55 


25 


125 





25 


70 


°C 


Normalized Fan-Out from Each Output, N 






10 






10 


U.L. 



X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 
ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) 





PARAMETER 


LIMITS 


UNITS 










SYMBOL 


MIN. 


TYP. 
(Note 2) 


MAX. 


TEST CONDITIONS (Note 1) 


TEST 
FIGURE 


V|H 


Input HIGH Voltage 


2.0 






Volts 


Guaranteed Input HIGH Voltage 


8 


V|L 


Input LOW Voltage 






0.8 


Volts 


Guaranteed Input LOW Voltage 


9 


VOH 


Output HIGH Voltage 


2.4 


3.3 




Volts 


Vcc = M'N., 'oh = -0.4 mA, V|n = 0.8 V 


9 


Vol 


Output LOW Voltage 




0.22 


0.4 


Volts 


Vcc = M'N-, lOL = 16 mA, V|n = 2.0 V 


10 


1 II 1 


Input HIGH Current 






40 


mA 


Vcc = MAX., V|N = 2.4 V 


Each Input 


12 


'IH 






1.0 


mA 


Vcc = MAX., V|N = 5.5 V 




•IL 


Input LOW Current 






-1.6 


mA 


Vcc = MAX., Vim = 0.4 V, Each Input 


11 


'OS 


Output Short Circuit Current 
(Note 3) 


-20 




-55 


mA 


9N02/5402 


Vcc = MAX. 


13 


18 




-55 


mA 


9N02/7402 


'CCH 


Supply Current HIGH 




8.0 


16 


mA 


Vcc = MAX., V|N = OV 


14 


'CCL 


Supply Current LOW 




14 


27 


mA 


Vcc = MAX., V|N = 5.0 V 


14 



SWITCHING CHARACTERISTICS (Ta = 25° 


C) 












SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


TEST 


MIN. 


TYP. 


MAX. 


FIGURE 


tPLH 


Turn Off Delay Input to Output 




12 


22 


ns 


Vcc = 5.0 V 
Cl = 15 pF 
RL = 400n 


A 


tPHL 


Turn On Delay Input to Output 




8.0 


15 


ns 



NOTES: 

(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

(2) Typical limits are at S/qC = ^-0 V, 25°C. 

(3) Not more than one output should be shorted at a time. 
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FAIRCHILD TTL/SSI . 9N03/5403, 7403 



QUAD 2-INPUT NAND GATE 
(WITH OPEN-COLLECTOR OUTPUT) 



LOGIC AND CONNECTION DIAGRAM 
DIP (TOP VIEW) 






RfTilRITlRFiril 






LJLIUJUJUJUJLJ 



'OPEN COLLECTOR 



Positive logic: Y = AB 



vccO 



SCHEMATIC DIAGRAM 

(EACH GATE) 




Component values shown are typical. 



RECOMMENDED OPERATING CONDITIONS 



PARAMETER 


9N03XM/5403XM 


9N03XC/7403XC 


UNITS 


MIN. 


TYP. 


MAX. 


MIN. 


TYP. 


MAX. 


Supply Voltage VCC 


4.5 


5.0 


5.5 


4.75 


5.0 


5.25 


Volts 


Operating Free-Air Temperature Range 


-55 


25 


125 





25 


70 


°C 


Normalized Fan-Out from Each Output, N 






10 






10 


U.L. 



X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 
ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) 





PARAMETER 


LIMITS 


UNITS 








SYMBOL 


MIN. 


TYP. 
(Note 2) 


MAX. 


TEST CONDITIONS (Note 1) 


TEST 
FIGURE 


V|H 


Input HIGH Voltage 


2.0 






Volts 


Guaranteed Input HIGH Voltage 


1 


V|L 


Input LOW Voltage 






0.8 


Volts 


Guaranteed Input LOW Voltage 


7 


'OH 


Output HIGH Current 






0.25 


mA 


Vcc = MIN., Vqh = 5.5 V, V|n = 0.8 V 


7 


Vol 


Output LOW Voltage 






0.4 


Volts 


Vcc = MIN., loL = 16 mA, V|n = 2.0 V 
(On Level) 


1 


III I 


Input HIGH Current 






40 


HA 


Vcc = MAX., V|N = 2.4 V 


Each Input 




'IH 






1.0 


mA 


Vcc = MAX., V|N = 5.5 V 


4 


l|L 


Input LOW Current 






-1.6 


mA 


V^c = MAX., V|pj = 0.4 V, Each Input 


3 


'CCH 


Supply Current HIGH 




4.0 


8.0 


mA 


Vcc = MAX., V|N = OV 


6 


'CCL 


Supply Current LOW 




12 


22 


mA 


Vcc = MAX., V|M = 5.0 V 


6 



i 



SWITCHING CHARACTERISTICS (Ta = 25°C) 



SYMBOL 


PARAMETER 


MIN. 


LIMITS 
TYP. 


MAX, 


UNITS 


TEST CONDITIONS 


TEST 
FIGURE 


tPLH 


Turn Off Delay Input to Output 




35 


45 


ns 


R|_ = 4.0ki2 


Vcc = 5.0 V 
Cl= 15pF 


A 


tPHL 


Turn On Delay Input to Output 




8.0 


15 


ns 


R l_ = 400n 



NOTES: 

(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

(2) Typical limits are at V^c = 5.0 V, 25° C. 
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FAIRCHILD SUPER HIGH SPEED TTL/SSI . 9S03/54S03, 74S03 



QUAD 2-INPUT NAND GATE 
(WITH OPEN-COLLECTOR OUTPUT) 



LOGIC AND CONNECTION DIAGRAM 
DIP (TOP VIEW) 

VcC 



SCHEMATIC DIAGRAM 

(EACH GATE) 









U[^[3JU|^[6J[J 



OPEN COLLECTOR 



Positive logic: Y = AB 




Component values shown are typical. 



RECOMMENDED OPERATING CONDITIONS 
























■^ 9S03XM/54S03XM 


9S03XC/74S03XC 


UNITS 




MIN. 


TYP. 


MAX. 


MIN. 


TYP. 


MAX. 


Supply Voltage Vqc 


4.5 


5.0 


5.5 


4.75 


5.0 


5.25 


Volts 


Operating Free-Air Temperature Range 


-55 


25 


125 





25 


75 


°C 


Input Loading for Eacli Input 






1.25 






1.25 


U.L. 



X= package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product 
ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otiierwise Noted) 





PARAMETER 


LIMITS 


UNITS 






SYMBOL 


MIN. 


TYP. 
(Note 2) 


MAX. 


TEST CONDITIONS (Note 1 ) 


VjH 


Input HIGH Voltage 


2.0 






Volts 


Guaranteed Input HIGH Voltage 


V|L 


Input LOW Voltage 






0.8 


Volts 


Guaranteed Input LOW Voltage 


VCD 


Input Clamp Diode Voltage 




-0.65 


-1.2 


Volts 


Vcc = MIN., I||\i = -18mA 


lOH 


Output HIGH Current 




0.1 


250 


mA 


Vcc = MIN., Vqh = 5.5V, V||\| = 0.8V 


Vol 


Output LOW Voltage 




0.35 


0.5 


Volts 


Vcc = MIN., Iql = 20mA, V|n = 2.0V 




Input HIGH Current 




1.0 


50 


HA 


Vcc = MAX.,V|N = 2.7V 


Each Input 


'IH 






1.0 


mA 


Vcc = MAX., V|N = 5.5V 


l|L 


Input LOW Current 




-1.4 


-2.0 


mA 


Vcc = MAX., V|N =0.5 V Each Input 


'CCH 


Supply Current HIGH 




6.0 


13.2 


mA 


Vcc = MAX., V|N =0V 


'CCL 


Supply Current LOW 




25.2 


36.0 


mA 


Vcc " MAX., Inputs Open 



SWITCHING CHARACTERISTICS (Ta = 25°C) 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


TEST 


MIN. 


TYP. 


MAX. 


FIGURES 


tPLH 


Turn Off Delay Input to Output 


2.0 


5.0 


7.5 


ns 


Vcc = 5.0V 
Cl = 15pF 


EE 


tPHL 


Turn On Delay Input to Output 


2.0 


4.5 


7.0 


ns 



NOTES: 

(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

(2) Typical limits are at VqC ^ 5.0V, 25°C. 



t To be announced 1972 
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FAIRCHILD HIGH SPEED TTL/SSI • 9H04/54H04, 74H04 



HEX INVERTER 

LOGIC AND CONNECTION DIAGRAM 
DIP (TOP VIEW) FLATPAK (TOP VIEW) 



[iir3ir2inTiroifyir8i 

i|>J H>J L{>J 






JlCLCk 



Positive logic: Y = A 



14 13 12 11 10 9 

n n n n n 



L W "■ UJ 

jfttffll 

12 3 4 5 6 7 



SCHEMATIC DIAGRAM 

(EACH INVERTER) 



:2.75k!i <750il 
•R1 >R2 



'600 

:r5 



r^^-IC 



rQ3 



A. D1 



< 



• 470S2 > 3.6 k£2 

• R4 <f^3 



Component values shown are typical. 



RECOMMENDED OPERATING CONDITIONS 



PARAMETER 


9H04XM/54H04XM 


9H04XC/74H04XC 


UNITS 


iVllN. 


TYP. 


MAX. 


MIN. 


TYP. 


MAX. 


Supply Voltage Vqq 


4.5 


5.0 


5.5 


4.75 


5.0 


5.25 


Volts 


Operating Free-Air Temperature Range 


-55 


25 


125 





25 


70 


°C 


Input Loading for Each Input 






1.25 






1.25 


U.L. 



B 



X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See 
ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE 



Packaging Information Section for packages available on this product. 
RANGE (Unless Otherwise Noted) 





PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS (Note 1) 


TEST 
FIGURE 


SYMBOL 


MIN. 


TYP. 
(Note 2) 


MAX. 


V|H 


Input HIGH Voltage 


2.0 






Volts 


Guaranteed Input HIGH Voltage 


15 


V|L 


Input LOW Voltage 






0.8 


Volts 


Guaranteed Input LOW Voltage 


16 


VOH 


Output HIGH Voltage 


2.4 






Volts 


Vcc = MIN., Iqh = -0-5 mA, V|n = 0.8 V 


16 


Vol 


Output LOW Voltage 






0.4 


Volts 


Vcc = MIN., Iql = 20 mA, V|n = 2.0V 


15 




Input HIGH Current 






50 


mA 


Vcc = MAX., V|N=2.4 V 


18 


Mm 






1.0 


mA 


Vcc = MAX., V|N = 5.5 V 




Ml 


Input LOW Current 






-2.0 


mA 


Vcc = MAX., V|N = 0.4 V, 


18 


Iqs 


Output Short Circuit Current 
(Note 3) 


-40 




-100 


mA 


Vcc = MAX. 


19 


'CCH 


Supply Current HIGH 




16 


26 


mA 


Vcc = MAX., ViN = V 


20 


Iqcl 


Supply Current LOW 




40 


58 


mA 


Vcc = MAX., VjN =4.5 V 


20 



SWITCHING CHARACTERISTICS (T^ = 25°C) 





PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


TEST 


SYMBOL 


MIN. 


TYP. 


MAX. 


FIGURE 


tPLH 


Turn Off Delay Input to Output 




6.5 


10 


ns 


Vcc = 5.0V 
CL = 25pF 
RL = 280rZ 


T 


tPHL 


Turn On Delay Input to Output 




9.0 


13 


ns 



NOTES; 

(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

(2) Typical limits are at Vqc = 5.0 V, 25° C. 

(3) Not more than one output should be shorted at a time, and duration of short-circuit test should not exceed 1 second. 
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LPTTL/SSI 9L04 

LOW POWER HEX INVERTER 



DESCRIPTION — The low power TTL/SSI 9L04 consists of six TTL gates, eacii performing a single 
inversion function. Designed for low power, medium speed operation, the 9L04 is very useful where 
a number of complement signals are desired simultaneously. 



TYPICAL PROPAGATION DELAY OF 20 ns 

INPUT CLAMP DIODES LIMIT HIGH SPEED TERMINATION EFFECTS 

ALL CERAMIC "HERMETIC" 14-LEAD DUAL IN-LINE AND FLAT PACKAGES 

TTL COMPATIBLE 



PIN NAMES 

INPUTS (Pins 1,3,5,9, 11,13) 
OUTPUTS (Pins 2, 4, 6, 8, 10, 12) 



LOADING 



HIGH 



0.5 U.L. 
10 U.L. 



LOW 



0.25 U.L. 
2.5 U.L. 



1 Unit Load (U.L.) = 40 mA HIGH/1.6 mA LOW. 



SCHEMATIC DIAGRAM 



.J^ 



l»3 



R4 



INPUT 



R6 



Input Clamp Diode 



"5 



OUTPUT 
O 



"2 



\ 



TYPICAL RESISTOR VALUES 
Rl=16kn R3 = 6 kn R5=16kn 



Ro = 5 kJ2 



R4 = 600 f2 



320 n 



LOGIC SYMBOL 



1 
3 
5 
9 
11 
13 



>- 



>- 



"t>^ 



>- 



-t>^ 



>- 



VcC = Pi" ''4 
GND = Pin 7 



CONNECTION DIAGRAMS 

DIP (Top View) 



1 
2 
3 
4 
5 
6 
7 1=1 



i>n vcc 



— I I — 

' — ' I — 
4>- 



t=] 14 

13 
12 
11 
10 



FLATPAK (Top View) 






p D 



"CC |— 



->n 



L>- 



r<: 



7 c 
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FAIRCHILD LPTTL/SSI 9L04 



ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 

Storage Temperature 

Temperature (Ambient) Under Bias 

Vqc P'" Potential to Ground Pin 
*lnput Voltage (dc) 
*lnput Current (dc) 

Voltage Applied to Outputs (Output HIGH) 

Output Current (dc) (Output LOW) 

*Either Input Voltage limit or Input Current limit is sufficient to protect the inputs. 



-65"C to +150'C 

-55"Cto +125°C 

-0.5 V to +7.0 V 

-0.5 V to +5.5 V 

-30 mA to +5.0 mA 

-0.5 V to +Vcc value 

+30 mA 



GUARANTEED OPERATING RANGES 



PART NUMBER 


SUPPLY VOLTAGE (Vqc) 


TEMPERATURE 


MIN. 


TYP. 


MAX. 


9L04XM 


4.5 V 


5.0 V 


5.5 V 


-55°Cto 125''C 


9L04XC 


4.75 V 


5.0 V 


5.25 V 


0°Cto 75° C 



X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 
ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (UNLESS OTHERWISE NOTED) (See Notes 1 & 2 ) 





PARAMETER 


LIMITS 


UNITS 




SYMBOL 


MIN. 


TYP. 
Note 3 


MAX. 


CONDITIONS 


VoH 


Output HIGH Voltage 


2.4 


3.6 




Volts 


Vcc = MIN., Iqh = -0-4 mA, V|n = V|l 


Vol 


Output LOW Voltage 




0.1 


0.3 


Volts 


Vcc = MIN., loL = 4.0 mA, V(n = V|h 


V|H 


Input HIGH Voltage 


2.0 






Volts 


Guaranteed input logical HIGH voltage for all inputs 


V|L 


Input LOW Voltage 






0.7 


Volts 


Guaranteed input logical LOW voltage for all inputs 


l|L 


Input LOW Current 




-0.25 


-0.4 


mA 


Vcc = MAX., V|N =0.3 V 


l|H 


Input HIGH Current 




2.0 


20 

1.0 


mA 

mA 


Vcc = MAX., V|N =2.4 V 
Vcc = MAX., V,N =5.5 V 


'sc 

(Note 4) 


Output Short Circuit Current 


-10 


-22 


-40 


mA 


Vcc ^ MAX., Vqut "^ 000 V, Inputs grounded 


'cc 


Power Supply Current 
per Gate 




0.9 


1.56 


mA 


Vcc = MAX., Input HIGH 






0.28 


0.45 


mA 


Vcc " MAX., Input LOW 



B 



NOTES: 1. Conditions for testing, not shown in the Table, are chosen to guarantee operation under "worst case" conditions. 

2. The specified LIMITS represent the "worst case" value for the parameter. Since these "worst case" values normally occur at the 
temperature and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allow- 
able system operating ranges. 

3. Typical limits are at Vcc ~ ^-^ V, 25°C, and max. loading. 

4. Not more than one output should be shorted at a time. 

SWITCHING CHARACTERISTICS (Ta = 25°C) 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


CONDITIONS 


MIN. 


TYP. 


MAX. 


^PLH 


Turn Off Delay Input to Output 




15 




ns 


Vcc = 5.0V See Fig. 1 


^PHL 


Turn On Delay Input to Output 




25 




ns 


Cl = 15pF 



SWITCHING TIME WAVEFORM 



V|N 



Vqut 



jr^T\i 



tPLH— ^ I— — I [- tpHL 

Fig. 1 
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FAIRCHILD TTL/SSI . 9N04/5404, 7404 



HEX INVERTER 



LOGIC AND CONNECTION DIAGRAM 
DIP (TOP VIEW) FLATPAK (TOP VIEW) 



SCHEMATIC DIAGRAM 

<EACH INVERTER) 



vccO- 



RfHiRfniiT^rnrn 






4>J 4>J Lj>J 

n n n_^ _ 

LJliJliJLJUJLILI 



14 

I 



¥i 



n in n n 



\ I 



yyyyy 



j\ 



1.6 kn 
R2 



Positive logic: Y = A 



< 



t 



T 




Component values shown are typical. 



RECOMMENDED OPERATING CONDITIONS 



PARAMETER 


9N04XM/5404XM 


9N04XC/7404XC 


UNITS 


MIN. 


TYP. 


MAX. 


MIN. 


TYP. 


MAX. 


Supply Voltage Vqc 


4.5 


5.0 


5.5 


4.75 


5.0 


5.25 


Volts 


Operating Free-Air Temperature Range 


-55 


25 


125 





25 


70 


°C 


Normalized Fan-Out from Each Output, N 






10 






10 


U.L. 



X = package type; F for Flatpak, D for Ceram 
ELECTRICAL CHARACTERISTICS OVER 



ic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 
OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) 





PARAMETER 


LIMITS 


UNITS 






TEST 
FIGURE 


SYMBOL 


MIN. 


TYP. 
(Note 2) 


MAX. 


TEST CONDITIONS (Note 1) 


V|H 


Input HIGH Voltage 


2.0 






Volts 


Guaranteed Input HIGH Voltage 


15 


V|L 


Input LOW Voltage 






0.8 


Volts 


Guaranteed Input LOW Voltage 


16 


VOH 


Output HIGH Voltage 


2.4 


3.3 




Volts 


Vcc = MIN., Iqh = -0-4 mA, V|n = 0.8 V 


16 


Vol 


Output LOW Voltage 




0.22 


0.4 


Volts 


Vcc = MIN., Iql = 16 mA, V|n = 2.0 V 


15 


1 II 1 


Input HIGH Current 






40 


mA 


Vcc = MAX., Vim = 2.4 V 


18 


MH 






1.0 


mA 


Vcc = MAX., V|N = 5.5 V 




l|L 


Input LOW Current 






-1.6 


mA 


Vcc = MAX.,V|N = 0.4 V 


18 




Output Short Circuit Current 
(Note 3) 


-20 




-55 


mA 


9N04/5404 


Vcc= MAX. 


19 


'OS 


-18 




-55 


mA 


9N04/7404 


'CCH 


Supply Current HIGH 




6.0 


12 


mA 


Vcc = MAX.,V|N = 0V 


20 


'CCL 


Supply Current LOW 




18 


33 


mA 


Vcc = MAX., V|N = 5.0 V 


20 



SWITCHING CHARACTERISTICS (Ta = 25°C) 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


TEST 


MIN. 


TYP. 


MAX. 


FIGURE 


tPLH 


Turn Off Delay Input to Output 




12 


22 


ns 


Vcc = 5.0 V 
Cl = 15 pF 
Rl = 400^2 


A 


tPHL 


Turn On Delay Input to Output 




8.0 


15 


ns 



NOTES: 

(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

(2) Typical limits are at Vqc = 5-0 V, 25°C. 

(3) Not more than one output should be shorted at a time. 
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FAfRCHILD SUPER HIGH SPEED TTL/SSI • 9S04/54S04, 74S04 • 9S04A 



HEX INVERTER 



LOGIC AND CONNECTION DIAGRAM 
DIP (TOP VIEW) 



RRRfTTiRFirn 



SCHEMATIC DIAGRAM 

(EACH INVERTER) 






l{>J [{>J Lt>J 

n n n 



UJl^yjLJLULyu 

GND 

Positive logic: Y = A 
RECOMMENDED OPERATING CONDITIONS 




Component values 
shown are typical. 



PARAMETER 


9S04XM/54S04XM 
9S04AXM 


9S04XC/74S04XC 
9S04AXC 


UNITS 




MIN. 


TYP. 


MAX. 


MIN. 


TYP. 


MAX. 




Supply Voltage Vqq 


4.5 


5.0 


5.5 


4.75 


5.0 


5.25 


Volts 


Operating Free-Air Temperature Range 


-55 


25 


125 





25 


75 


°C 


Input Loading for Each Input 






1.25 






1.25 


U.L. 



X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 
ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) 



B 









LIMITS 


UNITS 




SYMBOL 


PARAMETER 


MIN. 


TYP. 
(Note 2) 


MAX. 


TEST CONDITIONS (Note 1) 


V|H 


Input HIGH Voltage 


2.0 






Volts 


Guaranteed Input HIGH Voltage 


V|L 


Input LOW Voltage 






0.8 


Volts 


Guaranteed Input LOW Voltage 


VCD 


Input Clamp Diode Voltage 




-0.65 


-1.2 


Volts 


Vcc = MIN., l|N = -18mA 


VOH 


Output HIGH Voltage 


XM 


2.5 


3.4 




Volts 


Vcc = MIN., IQH = -10 mA, V|n = 0.8 V 


XC 


2.7 


3.4 




Vol 


Output LOW Voltage 




0.35 


0.5 


Volts 


Vcc = MIN., IQL = 20 mA, Vim = 2.0 V 


l|H 


Input HIGH Current 




1.0 


50 


mA 


Vcc = MAX., V||\| = 2.7 V 






1.0 


mA 


Vcc = MAX., V|N = 5.5 V 


l|L 


Input LOW Current 




-1.4 


-2.0 


mA 


Vcc = MAX., V|N = 0.5 V 


'OS 


Output Short Circuit Current 
(Note 3) 


-40 


-65 


-100 


mA 


Vcc = MAX., VoUT = OV 


'CCH 


Supply Current HIGH 




16.2 


24.0 


mA 


Vcc = MAX., V|N = V 


•CCL 


Supply Current LOW 




37.8 


54.0 


mA 


Vcc ^ MAX., Inputs Open 



SWITCHING CHARACTERISTICS (Ta = 25°C) 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


TEST 


MIN. 


TYP. 


MAX. 


FIGURES 




Turn Off Delay input 
to Output 


9S04 


2.0 


3.0 


4.5 


ns 


Vcc = 5.0 V 
Cl = 15pF 




tPLH 


9S04A 


1.0 


2.5 


3.5 


DD 


tPHL 


Turn On Delay input 
to Output 


9S04 


2.0 


3.0 


5.0 


ns 


9S04A 


1.0 


2.5 


4.0 





NOTES: 

(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

(2) Typical limits are at Vqc = 5.0 V, 25° C. 

(3) Not more than one output should be shorted at a time. 
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FAIRCHILD HIGH SPEED TTL/SSI . 9H05/54H05, 74H05 



HEX INVERTER (WITH OPEN-COLLECTOR OUTPUT) 



LOGIC AND CONNECTION DIAGRAM 



SCHEMATIC DIAGRAM 

(EACH INVERTER) 



DIP (TOP VIEW) 



ninininiramfTi 



FLATPAK (TOP VIEW) 



14 13 12 11 10 9 



pec 

[I 



WWW 

'n n f) 



LJUJUJLllUJlllLJ 

*OPEN COLLECTOR 
Positive logic: Y = A 

RECOMMENDED OPERATING CONDITIONS 




. 2.75kU S750S2 

• Rl >R2 



jr\ 



INPUT 

A O I 



+5 



12 3 4 5 6 7 

*OPEN COLLECTOR 



t 



■^ 



' 47on 



* ognd 



Component values shown are typical. 



PARAIVIETER 


9H05XM/54H05XM 


9H05XC/74H05XC 


UNITS 


MIN. 


TYP. 


MAX. 


MIN. 


TYP. 


MAX. 


Supply Voltage Vcc 


4.5 


5.0 


5.5 


4.75 


5.0 


5.25 


Volts 


Operating Free-Air Temperature Range 


-55 


25 


125 





25 


70 


°C 


Input Loading for Each Input 






1.25 






1.25 


U.L. 



X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 
ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) 





PARAMETER 


. LIMITS 


UNITS 


TEST CONDITIONS 


TEST 


SYMBOL 


MIN. 


TYP. 
(Note 2) 


MAX. 


FIGURE 


V|H 


Input HIGH Voltage 


2.0 






Volts 


Guaranteed Input HIGH Voltage 


15 


V|L 


Input LOW Voltage 






0.8 


Volts 


Guaranteed Input LOW Voltage 


17 


'OH 


Output HIGH Current 






0.25 


mA 


Vcc = MIN., VoH = 5.5 V, V|n = 0.8 V 


17 


Vol 


Output LOW Voltage 
(On Level) 






0.4 


Volts 


Vcc = MIN., Iql = 20 mA, V|n = 2.0 V 


15 




Input HIGH Current 






50 


mA 


Vcc = MAX., V||vj = 2.4 V 


18 


•iH 






1.0 


mA 


Vcc = MAX., V|N = 5.5 V 




l|L 


Input LOW Current 






-2.0 


mA 


Vcc = MAX., V||V| = 0.4 V 


18 


'CCH 


Supply Current HIGH 




16 


26 


mA 


Vcc = MAX., V|N = 0V 


20 


'CCL 


Supply Current LOW 




40 


58 


mA 


Vcc = MAX., V|N = 4.5 V 


20 



SWITCHING CHARACTERISTICS (Ta = 25°C) 





PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


TEST 


SYMBOL 


MIN. 


TYP. 


MAX. 


FIGURE 


tPLH 


Turn Off Delay Input to Output 




13 


18 


ns 


Vcc = 5.0 V 
Cl = 25pF 
Rl = 280n 


T 


tPHL 


Turn On Delay Input to Output 




10 


15 


ns 



NOTES: 

(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

(2) Typical limits are at V^c = 5.0 V, 25° C. 
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FAIRCHILD TTL/SSI . 9N05/5405, 7405 



HEX INVERTER 
(WITH OPEN-COLLECTOR OUTPUT) 



LOGIC AND CONNECTION DIAGRAM 



DIP (TOP VIEW) 



RniiP^iTTiRmRi 






lt>J Lt>J Lf>J 

n n h " 



UL2j^JLJLy[6j[j 



'OPEN COLLECTOR 



Positive logic: Y = A 



FLATPAK (TOP VIEW) 




*OPEN COLLECTOR 



vcc O- 



SCHEMATIC DIAGRAM 

(EACH INVERTER) 



JX 



yypi 



1.6 kfi 
R2 



< 



, 1 kSl 
•R3 



T 



Component values shown are typical. 



RECOMMENDED OPERATING CONDITIONS 



PARAMETER 


9N05XM/5405XM 


9N05XC/7405XC 


UNITS 


MIN. 


TYP. 


MAX. 


MIN. 


TYP. 


MAX. 


Supply Voltage Vqc 


4.5 


5.0 


5.5 


4.75 


5.0 


5.25 


Volts 


Operating Free-Air Temperature Range 


-55 


25 


125 





25 


70 


°C 


Normalized Fan-Out from Each Output, N 






10 






10 


U.L. 



X = package type; F for Flatpal<, D for Cerar 
ELECTRICAL CHARACTERISTICS OVER 



lie Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 
OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) 





PARAMETER 


LIMITS 


UNITS 








SYMBOL 


MIN. 


TYP. 
(Note 2) 


MAX. 


TEST CONDITIONS (Note 1) 


TEST 
FIGURE 


V|H 


Input HIGH Voltage 


2.0 






Volts 


Guaranteed Input HIGH Voltage 


15 


V|L 


Input LOW Voltage 






0.8 


Volts 


Guaranteed Input LOW Voltage 


17 


'OH 


Output HIGH Current 




' 


0.25 


mA 


Vcc = MIN.,VoH= 5.5 V, V|n = 0.8 V 


17 


Vol 


Output LOW Voltage 






0.4 


Volts 


Vcc = MIN., loL = 16 mA, V|n = 2.0 V 
(On Level) 


15 




Input HIGH Current 






40 


mA 


Vcc = MAX., V|N = 2.4 V 


18 


'IH 






1.0 


mA 


Vcc = MAX., V|N = 5.5 V 


l|L 


Input LOW Current 






-1.6 


mA 


Vcc = MAX., V|N = 0.4 V 


18 


'CCH 


Supply Current HIGH 




6 


12 


mA 


V|N = OV 


Vcc = 5.0V,T;s^ = 25°C 


20 


'CCL 


Supply Current LOW 




18 


33 


mA 


V|N = 5V 


20 



SWITCHING CHARACTERISTICS (Ta.= 25°) 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 






TEST 


MIN. 


TYP. 


MAX. 




FIGURE 


tPLH 


Turn Off Delay Input to Output 




40 


55 


ns 


R|_ = 4kn 


Vcc = 5.0 V 
C|_= 15 pF 


A 


tPHL 


Turn On Delay Input to Output 




8.0 


15 


ns 


RL = 400n 



NOTES: 

(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

(2) Typicallimits are at Vcc = 5.0 V, 25°C. 



B 
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FAIRCHILD SUPER HIGH SPEED TTL/SSI • 9S05/54S05, 74S05 • 9S05A 



HEX INVERTER 
(WITH OPEN-COLLECTOR OUTPUT) 



LOGIC AND CONNECTION DIAGRAM 
DIP (TOP VIEW) 

vcc 



SCHEMATIC DIAGRAM 

(EACH INVERTER) 






ij>J i{>J [{>J 
rt>^ rt>^ rl>°| 



' iUyjLiJliJiiJLijIj 

GND 

* OPEN COLLECTOR 
Positive logic: Y = A 

RECOMMENDED OPERATING CONDITIONS 




Component values shown are typical. 



PARAMETER 


t 9S05XM/54S05XM 
t 9S05AXM 


9S05XC/74S05XC 
9S05AXC 


UNITS 




MIN. 


TYP. 


MAX. 


MIN. 


TYP. 


MAX. 




Supply Voltage Vcc 


4.5 


5.0 


5.5 


4.75 


5.0 


5.25 


Volts 


Operating Free-Air Temperature Range 


-55 


25 


125 





25 


75 


°C 


Input Loading for Each Input 






1.25 






1.25 


U.L. 



X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 
ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) 





PARAMETER 


LIMITS 


UNITS 




SYMBOL 


MIN. 


TYP. 

(Note 2) 


MAX. 


TEST CONDITIONS (Note 1 ) 


V|H 


Input HIGH Voltage 


2.0 






Volts 


Guaranteed Input HIGH Voltage 


V|L 


Input LOW Voltage 






0.8 


Volts 


Guaranteed Input LOW Voltage 


VcD 


Input Clamp Diode Voltage 




-0.65 


-1.2 


Volts 


Vcc = MIN., I|N = -18mA 


'OH 


Output HIGH Current 




0.1 


250 


mA 


Vcc = MIN., Vqh = 5.5V, V|n = 0.8V 


Vol 


Output LOW Voltage 




0.35 


0.5 


Volts 


Vcc = MIN., Iql = 20mA, V|n = 2.0V 


IlLJ 


Input HIGH Current 




1.0 


50 


mA 


Vcc= MAX., V|N =2.7V 


MM 






1.0 


mA 


Vcc = MAX., V|N = 5.5V 


l|L 


Input LOW Current 




-1.4 


-2.0 


mA 


Vcc = MAX., V||\i = 0.5 V 


'CCH 


Supply Current HIGH 




9.0 


19.8 


mA 


Vcc = MAX., V|N =0V 


'CCL 


Supply Current LOW 




37.8 


54.0 


mA 


Vcc "^ MAX., Inputs Open 



SWITCHING CHARACTERISTICS (Ta = 25°C) 



SYMBOL 






LIMITS 


UNITS 


TEST CONDITIONS 


TEST 




MIN. 


TYP. 


MAX. 


FIGURES 


tPLH 


Turn Off Delay Input 
to Output 


9S05 


2.0 


5.0 


7.5 


ns 


Vcc = 5.0V 
Cl=^ 15pF 




9S05A 


2.0 


4.0 


5.5 


EE 


tPHL 


Turn On Delay Input 
to Output 


9S05 


2.0 


4.5 


7.0 


ns 


9S05A 


1.5 


3.4 


5.0 





NOTES: 

(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

(2) Typical limits are at Vqc = 5.0V, 25°C. 



^To be announced 1972. 
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FAIRCHILD TTL/SSI . 9N06/5406, 7406 • 9N 16/541 6, 7416 



HEX INVERTER BUFFER/DRIVER 
(WITH OPEN-COLLECTOR HIGH-VOLTAGE OUTPUT) 
DESCRIPTION - These TTL/SSI hex inverter buffer/driver feature high voltage open collector output for interfacing with high level circuits 
(such as MOS) or for driving high current loads (such as lamps or relays) and are also characterized for use as inverter buffers for driving TTL 
inputs For increased fan out, several inverters in a single package may be paralleled. The 9N06/5406, 7406 have mininnunn breakdown voltages 
of 30V and the 9N 1 6/541 6, 741 6 have minimum breakdown voltages of 1 5V. The maximum sink current is 30 mA for the 9N06/5406 and 9N1 6/ 
5416 and 40 mA for the 9N06/7406 and 9N16/7416. 



LOGIC AND CONNECTION DIAGRAM 






DIP (TOP VIEW) 

Vcc 



FLATPAK (TOP VIEW) 



SCHEMATIC DIAGRAM 

(EACH INVERTER) 



-O Vcc 



1{>J [|>J [|>J 

LJlijli l llJlillliLJ 



OPEN COLLECTOR 
Positive logic = Y = 



linrm 



INPUT 

AG- 



( 



J OUTP 



t 



-Ognd 



Component values shown are typical. 



RECOMMENDED OPERATING CONDITIONS 



PARAMETER 




9N06XM/5406XM 
9N16XM/5416XM 


9N06XC/7406XC 
9N16XC/7416XC 


UNITS 




MIN. 


TYP. 


MAX. 


MIN. 


TYP. 


MAX. 




Supply Voltage Vqc 


4.5 


5 


5.5 


4.75 


5 


5.25 


Volts 


Operating Free-Air Temperature Range 


-55 


25 


125 





25 


70 


°C 




9N06/5406, 7406 






30 






30 


Volts 


Output HIGH Voltage, Vq,_| 


9N 16/541 6, 7416 






15 






15 




Output LOW Current, Iq|_ 






30 






40 


mA 



B 



X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 
ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) 





PARAMETER 


LIMITS 


UNITS 








TEST 
FIGURE 


SYMBOL 


MIN. 


TYP. 
(Note 2) 


MAX. 


TEST CONDITIONS (Note 1) 


V|H 


Input HIGH Voltage 


2.0 






Volts 


Guaranteed input HIGH Voltage 


65 


V|L 


Input LOW Voltage 






0.8 


Volts 


Guaranteed Input LOW Voltage 


66 


'oh 


Output HIGH Current 






0.25 


mA 


Vcc = MIN-' VqH = MAX., V|n = 0.8 V 


66 




Output LOW Voltage 






0.7 


Volts 


IqI_= MAX. 


Vcc= MIN., 
V|N = 2.0V 


65 


Vol 






0.4 


Volts 


IOL= 16 mA 






Input HIGH Current 






40 


mA 


Vcc = MAX., V|N = 2.4 V 


Each Input 


67 


||h 






1.0 


mA 


Vcc = MAX., V|N = 5.5 V 




•IL 


Input LOW Current 






-1.6 


mA 


Vcc = MAX., V||^ = 0.4 V, Each Input 


68 


'CCH 


Supply Current HIGH 




30 


42 


mA 


Vcc = MAX., V|N =0V 


69 


'CCL 


Supply Current LOW 




27 


38 


mA 


Vcc = MAX., V|N = 5.0 V 


69 



SWITCHING CHARACTERISTICS (Ta = 25°C) 





PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


TEST 


SYMBOL 


MIN. 


TYP. 


MAX. 


FIGURE 


tPLH 


Turn Off Delay Input to Output 




10 


15* 


ns 


Vcc = 5.0 V 
Cl = 15pF 

Ri_ = lion 


J 


tPHL 


Turn On Delay Input to Output 




15 


23 


ns 





(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable 

device type. 

(2) Typical limits are at Vcc = 5.0 V, 25°C. 

* Max. 17 nsat 125°C 
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FAIRCHILD TTL/SSI . 9N07/5407, 7407 . 9N 17/541 7, 7417 



HEX BUFFER/DRIVER 
(WITH OPEN-COLLECTOR HIGH-VOLTAGE OUTPUT) 

DESCRIPTION - These TTL/SSI hex buffer /driver feature high voltage open collector output for interfacing with high level circuits (such as 
MOS), or for driving high current loads (such as lamps or relays) and are also characterized for use as buffers for driving TTL inputs. For increa- 
sed fan out, several buffers in a single package may be paralleled. The 9N07/5407, 7404 have minimunn breakdown voltages of 30V and the 9N1 7/ 
541 7, 741 7 have mininnum breakdown voltages of 1 5V. The maximum sink current is 30 mA for the 9N07/5407 and 40 mA for the 9N07/7407 
and9N17/7417. 



LOGIC AND CONNECTION DIAGRAM 
DIP (TOP VIEW) 



FLATPAK (TOP VIEW) 

Vcc 



SCHEMATIC DIAGRAM 

(EACH BUFFER/DRIVER) 



Ovcc 






RflHRfTTlfr^RR 



LiJLiJLiJLUliJliJLl 



*OPEN COLLECTOR 
Positive logic: Y = A 
RECOMMENDED OPERATING CONDITIONS 





Ognd 



Component values shown are typical. 



PARAMETER 




9N07XM/5407XM 
9N17XM/5417XM 


9N07XC/7407XC 
9N17XC/7417XC 


UNITS 




MIN. 


TYP. 


MAX. 


MIN. 


TYP. 


MAX. 




Supply Voltage Vqq 


4.5 


5 


5.5 


4.75 


5 


5.25 


Volts 


Operating Free-Air Temperature Range 


-55 


25 


125 





25 


70 


°C 


Output HIGH Level Voltage, Vqh 


9N07/5407, 7407 






30 






30 




9N17/5417, 7417 






15 






15 


Volts 


Output LOW Level Current, Iql 






30 






40 


mA 



X - package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 
ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) 





PARAMETER 


LIMITS 


UNITS 










SYMBOL 


MIN. 


TYP. 
(Note 2) 


MAX. 


TEST CONDITIONS (Note 1) 


TEST 
FIGURE 


V|H 


Input HIGH Voltage 


2.0 






Volts 


Guaranteed Input HIGH Voltage 


70 


V|L 


Input LOW Voltage 






0.8 


Volts 


Guaranteed Input LOW Voltage 


71 


•oh 


Output HIGH Current 






0.25 


mA 


Vcc = MIN., Vqh = MAX., V||si = 2.0 V 


70 


Vol 


Output LOW Voltage 






0.7 


Volts 


Iql = MAX. 


Vcc = MlN. 
V|N = 0.8V 


71 






0.4 


Volts 


Iql" 16 mA 


l|H 


Input HIGH Current 






40 


mA 


Vcc = MAX., V|N = 2.4 V 


Each Input 








1.0 


mA 


Vcc = MAX., V|N = 5.5 V 


72 


l|L 


Input LOW Current 






-1.6 


mA 


Vcc " MAX., V||yj = 0.4 V, Each Input 


73 


'CCH 


Supply Current HIGH 




29 


41 


mA 


Vcc = MAX., V||vi = 5V 


74 


'CCL 


Supply Current LOW 




21 


30 


mA 


Vcc = MAX., V|N=OV 


74 



SWITCHING CHARACTERISTICS (Ta = 25°C) 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


TEST 


MIN. 


TYP. 


MAX. 


FIGURE 


tPLH 


Turn Off Delay Input to Output 




6.0 


10 


ns 


Vcc = 5.0 V 
Cl = 15pF 

Rl = lion 




tPHL 


Turn On Delay Input to Output 




20 


30 


ns 


K 



NOTES: 

(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

(2) Typical limits are at V^c = 5.0 V, 25°C. 
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FAIRCHILD HIGH SPEED TTL/SSI • 9H08/54H08, 74H08 



QUAP 2-INPUT AND GATE 



LOGIC AND CONNECTION DIAGRAM 

DIP (TOP VIEW) FLATPAK (TOP VIEW) 



fHiRRmRiTirTi 



U I I I I Fgnd 



UUJLJLJUIUU 

Positive logic: Y = AB 



GND 
14 13 12 11 10 



fi nnnnn n 






Hud oil 

2 3 4 5 6 7 



SCHEMATIC DIAGRAM 

(EACH GATE) 



NPUTS ' ^ 

AO • 1 



^ 



t:i 



< 



.— r»» 



-K 



^ 408! 2 
°2 ^R3 



60U 
R6 






; 470n < 3.6 kS! 
>Fl7 > R5 



Component values shown are typical. 



RECOMMENDED OPERATING CONDITIONS 





9H08XM/5408XM 


9H08XC/74H08XC 


UNITS 


PARAMETER 


MIN. 


TYP. 


MAX. 


MIN. 


TYP. 


MAX. 


Supply Voltage Vqc 


4.5 


5.0 


5.5 


4.75 


5.0 


5.25 


Volts 


Operating Free-Air Temperature Range 


-55 


25 


125 





25 


70 


"C 


Input Loading for Each Input 






1.25 






1.25 


U.L. 



B 



X = package type; F for F latpak, D for Ceramic Dip, P for Plastic Dip. See Packaging I nf ormation Section for packages available on this product. 
ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) 





PARAMETER 


LIMITS 


UNITS 






TEST 
FIGURE 


SYMBOL 


MIN. 


TYP. 

(Note 2) 


MAX. 


TEST CONDITIONS (Note 1 ) 


V|H 


Input HIGH Voltage 


2.0 






Volts 


Guaranteed Input HIGH Voltage 


75 


V|L 


Input LOW Voltage 






0.8 


Volts 


Guaranteed Input LOW Voltage 


77 


VOH 


Output HIGH Voltage 


2.4 






Volts 


Vcc = I^IN- 'OH = -0.5 mA, V|n = 2.0V 


75 


Vol 


Output LOW Voltage 






0.4 


Volts 


Vcc = MIN., loL = 20mA, V|n =0.8 V 


77 




Input HIGH Current 






50 


mA 


Vcc = MAX., V|N = 2.4 V 


Each Input 


78 


l|H 






1.0 


mA 


Vcc = IViAX., V|N = 5.5 V 




l|L 


Input LOW Current 






-2.0 


mA 


Vcc = MAX., V|N = 0.4 V, Each Input 


79 


'OS 


Output Short Circuit.Current 
(Note 3) 


-40 




-100 


mA 


Vcc = I^AX- V|N =4.5 V 


SO 


ICCH 


Supply Current HIGH 




24 


40 


mA 


Vcc = MAX., V|N = 4.5 V 


81 


ICCL 


Supply Current LOW 




40 


64 


mA 


Vcc = '^AX., V||M=0 V 


81 



SWITCHING CHARACTERISTICS (Ta = 25°C) 





PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


TEST 


SYMBOL 


MIN. 


TYP. 


MAX. 


FIGURE 


tPLH 


Turn Off Delay Input to Output 




7.6 


12 


ns 


Vcc = 5.0V 
Cl = 25pF 
Rl = 280n 


T 


tPHL 


Turn On Delay Input to Output 




8.8 


12 


ns 





(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

(2) Typical limits are at Vcc = ^-^ ^' 25° C. 

(3) Not more than one output should be shorted at a time, and duration of short-circuit test should not exceed 1 second. 



5-45 



FAIRCHILD TTL/SSI . 9N08/5408, 7408 



QUAD 2-INPUT AND GATE 



LOGIC AND CONNECTION DIAGRAM 
DIP (TOP VIEW) FLATPAK (TOP VIEW) 



SCHEMATIC DIAGRAM 

(EACH GATE) 



VccO- 



14 13 12 11 10 



RrnrnnRrnm 









I 



LJLyuiLJl^LJLJ 

GND 

Positive logic: Y = AB 



nnnnn 



^^^ 



te 



L£l 



-W- 



■ — \f^- ' 



uuuijljlJ 

12 3 4 5 6 7 

GND 



^P K 



INPUTS 
AO- 



t_i 



< 



< 



< 



< 



1 kn < 3.6 kfi 



-Ognd 



Component values shown are typical. 



RECOMMENDED OPERATING CONDITIONS 



PARAMETER 


9N08XM/5408XM 


9N08XC/7408XC 


UNITS 


MIN. 


TYP. 


MAX. 


MIN. 


TYP. 


MAX. 


Supply Voltage S/qq 


4.5 


5.0 


5.5 


4.75 


5.0 


5.25 


Volts 


Operating Free-Air Temperature Range 


-55 


25 


125 





25 


70 


°C 


Normalized Fan Out from Each Output, N 






10 






10 


U.L. 



X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 
ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) 





PARAMETER 


LIMITS 


UNITS 








SYMBOL 


MIN. 


TYP. 
(Note 2) 


MAX. 


TEST CONDITIONS (Note 1) 


TEST 
FIGURE 


V|H 


Input HIGH Voltage 


2.0 






Volts 


Guaranteed Input HIGH Voltage 


75 


V|L 


Input LOW Voltage 






0.8 


Volts 


Guaranteed Input LOW Voltage 


77 


VOH 


Output HIGH Voltage 


2.4 






Volts 


Vcc = MIN., Iqh = -0.8 mA, V|h = 2.0 V 


75 


Vol 


Output LOW Voltage 






0.4 


Volts 


Vcc = MIN., Iql = 16 mA, V|l = 0.8 V 


77 


l|H 


Input HIGH Current 






40 


mA 


Vcc = MAX., V|N = 2.4 V 


Each Input 


78 






1.0 


mA 


Vcc = MAX., V|N = 5.5 V 


niL 


Input LOW Current 






-1.6 


mA 


Vcc = MAX., V|N = 0.4 V, Each Input 


79 


'OS 


Output Short Circuit Current 
(Note 3) 


-40 




-100 


mA 


Vcc =MAX. 


80 


'CCH 


Supply Current HIGH 






20 


mA 


Vcc = MAX., V|N = 5 V 


81 


'CCL 


Supply Current LOW 






32 


mA 


Vcc = MAX., V|N = OV 


81 



SWITCHING CHARACTERISTICS (Ta = 25°C) 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


TEST 


MIN. 


TYP. 


MAX. 


FIGURE 


tPLH 


Turn Off Delay Input to Output 




17.5 


40 


ns 


Vcc = 5.0 V 
Cl = 15 pF 
RL = 400n 


L 


tPHL 


Turn On Delay Input to Output 




12 


25 


ns 



NOTES: 

(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

(2) Typical limits are at V^c ~ 5.0 V, 25°C 

(3) Not more than one output should be shorted at a time. 



5-46 



FAIRCHILD TTL/SSI . 9N09/5409, 7409 



QUAD 2-INPUT AND GATE (WITH OPEN-COLLECTOR OUTPUT) 



LOGIC AND CONNECTION DIAGRAM 



DIP (TOP VIEW) 



UL^UJLIL^LLILJ 



'OPEN COLLECTOR 



Positive logic: Y = AB 



FLATPAK (TOP VIEW) 



14 13 12 11 10 9 




♦OPEN COLLECTOR 



SCHEMATIC DIAGRAM 

(EACH GATE) 



vccO- 



3.6 kSl 



JT\ 



INPUTS 
AO- 



iO-Hl 



tlj 



' 2.5 kti 
. R2 



^>f- 



< 



. 1 kn 
■R3 



< 



A ., — t^ 



1 kn 

R5 



<l O GND 



Component values shown are typical. 



RECOMMENDED OPERATING CONDITIONS 





9N09XM/5409XM 


9N09XC/7409XC 


UNITS 


PARAMETER 


MIN. 


TYP. 


MAX. 


MIN. 


TYP. 


MAX. 


Supply Voltage Vqc 


4.5 


5.0 


5.5 


4.75 


5.0 


5.25 


Volts 


Operating Free-Air Temperature Range 


-55 


25 


125 





25 


70 


°C 


Normalized Fan-Out from Each Output, N 






10 






10 


U.L. 



E 



X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 
ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) 





PARAMETER 


LIMITS 


UNITS 








SYMBOL 


MIN. 


TYP. 
(Note 2) 


MAX. 


TEST CONDITIONS (Note 1) 


TEST 
FIGURE 


V|H 


Input HIGH Voltage 


2.0 






Volts 


Guaranteed Input HIGH Voltage 


76 


V|L 


Input LOW Voltage 






0.8 


Volts 


Guaranteed Input LOW Voltage 


77 


'oh 


Output HIGH Current 






0.25 


mA 


Vcc = MIN., V|H = 2.0 V, Vqh = 5.5 V 


76 


Vol 


Output LOW Voltage 






0.4 


Volts 


Vcc = MIN., Iql = 16 mA, V|l = 0.8 V 


77 




Input HIGH Current 






40 


mA 


Vcc = MAX., V|N = 2.4 V 


Each Input 


78 


•iH 






1.0 


mA 


Vcc = MAX., V|N = 5.5 V 


l|L 


Input LOW Current 






-1.6 


mA 


Vcc= MAX., V||^ = 0.4 V; Each Input 


79 


'CCH 


Supply Current HIGH 




11 


21 


mA 


Vcc = MAX.,V|N = 5.0 V 


81 


'CCL 


Supply Current LOW 




20 


33 


mA 


Vcc = MAX., V|N=0 V 


81 



SWITCHING CHARACTERISTICS (Ta = 25°C) 





PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


TEST 


SYMBOL 


MIN. 


TYP. 


MAX. 


FIGURE 


tPLH 


Turn Off Delay Input to Output 




21 


32 


ns 


Vcc = 5.0 V 
CL = 15pF 
RL = 400n 


L 


tPHL 


Turn On Delay Input to Output 




16 


24 


ns 



NOTES: 

(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

(2) Typical limits are at V^c = 5.0 V, 25°C. 
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FAIRCHILD HIGH SPEED TTL/SSI . 9H10/54H10, 74H10 



TRIPLE 3-INPUT NAIMD GATE 



LOGIC AND CONNECTION DIAGRAM 
DIP (TOP VIEW) FLATPAK (TOP VIEW) 



SCHEMATIC DIAGRAM 

(EACH GATE) 



mnifiiirniriimm 



14 13 12 11 10 9 






^^ffiJ 



LJLilUJLllULilLJ 



Positive logic: Y = ABC 




INPUTS 

AO- 



12 3 4 5 6 7 




XS. Dl y\ D? /\ D3 



Component values shown are typical. 



RECOMMENDED OPERATING CONDITIONS 



PARAMETER 


9H10XM/54H10XM 


9H10XC/74H10XC 


UNITS 


MIN. 


TYP. 


MAX. 


MIN. 


TYP. 


MAX. 


Supply Voltage Vqc 


4.5 


5.0 


5.5 


4.75 


5.0 


5.25 


Volts 


Operating Free-Air Temperature Range 


-55 


25 


125 





25 


70 


°C 


Input Loading for Each Input 






1.25 






1.25 


U.L. 



X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See 
ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE 



Packaging Information Section for packages available on this product. 
RANGE (Unless Otherwise Noted) 





PARAMETER 


LIMITS 


UNITS 








SYMBOL 


MIN. 


TYP. 
(Note 2) 


MAX. 


TEST CONDITIONS (Note 1) 


TEST 
FIGURE 


V|H 


Input HIGH Voltage 


2.0 






Volts 


Guaranteed Input HIGH Voltage 


1 


V|L 


Input LOW Voltage 






0.8 


Volts 


Guaranteed Input LOW Voltage 


2 


VOH 


Output HIGH Voltage 


2.4 






Volts 


Vcc = MIN., Iqh = -0-5 mA, V|n = 0.8 V 


2 


Vol 


Output LOW Voltage 






0.4 


Volts 


Vcc = I^IN., Iql = 20 mA, V|n = 2.0V 


1 


l|H 


Input HIGH Current 






50 


HA 


Vcc = MAX., V|N =2.4 V 


Each Input 


4 






1.0 


mA 


Vcc = MAX., V|N = 5.5 V 




l|L 


Input LOW Current 






-2.0 


mA 


Vcc = MAX., V||\| = 0.4 V, Each Input 


3 


"OS 


Output Short Circuit Current 
(Note 3) 


-40 




-100 


mA 


Vcc = MAX. 


5 


'CCH 


Supply Current HIGH 




7.5 


12.6 


mA 


Vcc = MAX., V|N =0 V 


6 


'CCL 


Supply Current LOW 




19.5 


30 


mA 


Vcc = MAX., V|N = 4.5 V 


6 



SWITCHING CHARACTERISTICS (Ta = 25°C) 





PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


TEST 


SYMBOL 


MIN. 


TYP. 


MAX. 


FIGURE 


tPLH 


Turn Off Delay Input to Output 




5.9 


10 


ns 


Vcc = 5.0V 
Cl = 25 pF 
Rl = 28012 




tPHL 


Turn On Delay Input to Output 




6.3 


10 


ns 


T 



NOTES: 

(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

(2) Typical limits are at V^c = ^.0 V, 25°C. 

(3) Not more than one output should be shorted at a time, and duration of short-circuit test should not exceed 1 second. 
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FAIRCHILD TTL/SSI . 9N10/5410, 7410 



TRIPLE 3-INPUT NAND GATE 



LOGIC AND CONNECTION DIAGRAM 
DIP (TOP VIEW) FLATPAK (TOP VIEW) 



Firiin^iniiT^rnrn 




LJLJULJUJULJ 



Positive logic: Y = ABC 




SCHEMATIC DIAGRAM 

(EACH GATE) 




kO * 



"2^0-1 j\ D2 yN. 



Component values shown are typical. 



RECOMMENDED OPERATING CONDITIONS 





9N10XM/5410XM 


9N10XC/7410XC 


UNITS 


PARAMETER 


MIN. 


TYP. 


MAX. 


MIN. 


TYP. 


MAX. 


Supply Voltage Vqc 


4.5 


5.0 


5.5 


4.75 


5.0 


5.25 


Volts 


Operating Free-Air Temperature Range 


-55 


25 


125 





25 


70 


°C 


Normalized Fan-Out from Each Output, N 






10 






10 


U.L. 



X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on thi 
ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) 



s product. 





PARAMETER 


LIMITS 


UNITS 








TEST 
FIGURE 


SYMBOL 


MIN. 


TYP. 
(Note 2) 


MAX. 


TEST CONDITIONS (Note 1) 


V|H 


Input HIGH Voltage 


2.0 






Volts 


Guaranteed Input HIGH Voltage 


1 


V|L 


Input LOW Voltage 






0.8 


Volts 


Guaranteed Input LOW Voltage 


2 


VOH 


Output HIGH Voltage 


2.4 


3.3 




Volts 


Vcc = M'N-, lOH = -0-4 mA, V|n = 0.8 V 


2 


Vol 


Output LOW Voltage 




0.22 


0.4 


Volts 


Vcc = MIN., loL = 16 mA, V|n = 2.0 V 


1 




Input HIGH Current 






40 


juA 


Vcc = MAX., V|N = 2.4 V 


Each Input 


4 


l|H 






1.0 


mA 


Vcc = MAX., V|N = 5.5 V 


•IL 


Input LOW Current 






-1.6 


mA 


Vcc = MAX., V|fg = 0.4 V, Each Input 


3 




Output Short Circuit Current 
(Note 3) 


-20 




-55 


mA 


9N 10/54 10 


Vqc= MAX. 


c 


'OS 


-18 




-55 


mA 


9N 10/7410 




'CCH 


Supply Current HIGH 




3.0 


6.0 


mA 


Vcc = MAX., V|N = 0V 


6 


'CCL 


Supply Current LOW 




9.0 


16.5 


mA 


Vcc = MAX., V|N = 5.0 V 


6 



B 



SWITCHING CHARACTERISTICS (T^ = 25°C 


) 














PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


TEST 


SYMBOL 


MIN. 


TYP. 


MAX. 


FIGURE 


tPLH 


Turn Off Delay Input to Output 




11 


22 


ns 


Vcc = 5.0 V 
Cl = 15 pF 
RL = 400n 


A 


tPHL 


Turn On Delay Input to Output 




7.0 


15 


ns 





NOTES: 

(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable 
device type, 

(2) Typical limits are at Vqq = 5.0 V, 25°C. 

(3) Not more than one output should be shorted at a time. 
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FAIRCHILD HIGH SPEED TTL/SSI . 9H11/54H11, 74H11 



TRIPLE 3-INPUT AND GATE 



LOGIC AND CONNECTION DIAGRAM 



SCHEMATIC DIAGRAM 

(EACH GATE) 



DIP <TOP VIEW) 






I SND 



FLATPAK (TOP VIEW) 



14 13 12 11 10 9 

n n n n n 



ULilLiJLJUJLILJ 

Positive logic: Y = ABC 



7 



Jo O IJ [ 

12 3 4 5 6 7 




Component values shown are typical. 



RECOMMENDED OPERATING CONDITIONS 


















PARAMETER 


9H11XM/54H11XM 


9H11XC/74HT1XC 


UNITS 


MIN. 


TYP. 


MAX. 


MIN. 


TYP. 


MAX. 


Supply Voltage Vcc 


4.5 


5.0 


5.5 


4.75 


5.0 


5.25 


Volts 


Operating Free-Air Temperature Range 


-55 


25 


125 





25 


70 


°C 


Input Loading for Each Input 






1.25 






1.25 


U.L. 



X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See 
ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE 



Packaging Information Section for packages available on this product. 
RANGE (Unless Otherwise Noted) 





PARAMETER 


LIMITS 


UNITS 






TEST 
FIGURE 


SYMBOL 


MIN. 


TYP. 
(Note 2) 


MAX. 


TEST CONDITIONS (Note 1) 


V|H 


Input HIGH Voltage 


2.0 






Volts 


Guaranteed Input HIGH Voltage 


75 


V|L 


Input LOW Voltage 






0.8 


Volts 


Guaranteed Input LOW Voltage 


77 


VOH 


Output HIGH Voltage 


2.4 






Volts 


Vcc = MIN., Iqh = -0.5 mA, V||xi = 2.0V 


75 


Vol 


Output LOW Voltage 






0.4 


Volts 


Vcc = I^IN., loL = 20 mA,V|N = 0.8 V 


77 




Input HIGH Current 






50 


mA 


Vcc = MAX., V|N =2.4 V 


Each Input 


78 


'IH 






1.0 


mA 


Vcc = MAX., V|N = 5.5 V 


'IL 


Input LOW Current 






-2.0 


mA 


Vcc = MAX., V|N = 0.4 V, Each Input 


79 


'OS 


Output Short Circuit Current 
(Note 3) 


-40 




-100 


mA 


Vcc = MAX., V|N=4.5 V 


80 


'CCH 


Supply Current HIGH 




18 


30 


mA 


Vcc = MAX., V|N=4.5V 


81 


iqcl 


Supply Current LOW 




30 


48 


mA 


Vcc = MAX., V|N=OV 


81 



SWITCHING CHARACTERISTICS (Ta = 25°C) 





PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


TEST 


SYMBOL 


MIN. 


TYP. 


MAX. 


FIGURE 


tPLH 


Turn Off Delay Input to Output 




7.6 


12 


ns 


Vcc = 5.0V 
Ci_ = 25 pF 
Rl = 280ri 


T 


tPHL 


Turn On Delay Input to Output 




8.8 


12 


ns 



NOTES: 

(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

(2) Typical limits are at Vqc = 5.0 V, 25° C. 

(3) Not more than one output should be shorted at a time, and duration of short-circuit test should not exceed 1 second. 
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FAIRCHILD TTL/SSI • 9N11/5411, 7411 



TRIPLE 3-INPUT AND GATE 



LOGIC AND CONNECTION DIAGRAM 



SCHEMATIC DIAGRAM 

(EACH GATE) 



DIP (TOP VIEW) 



RmRfUfT^Firii 




rE> 



^ 



FLATPAK (TOP VIEW) 



13 12 11 10 9 

1 nnnn n 

U ^ LrL 



imULilLilLilLilLJ 



Positive logic: Y = ABC 



m 



mnfff 




i -kT" 



[Pi ]P2 {°3 




Component values shown are typical. 



RECOMMENDED OPERATING CONDITIONS 





9N11XM/5411XM 


9N11XC/7411XC 


UNITS 


PARAMETER 


MIN. 


TYP. 


MAX. 


MIN. 


TYP. 


MAX. 


Supply Voltage Vqc 


4.5 


5.0 


5.5 


4.75 


5.0 


5.25 


Volts 


Operating Free-Air Temperature Range 


-55 


25 


125 





25 


70 


°C 


Normalized Fan Out from Each Output, N 






10 






10 


U.L. 



B 



X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 
ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) 





PARAMETER 


LIMITS 


UNITS 






SYMBOL 


MIN. 


TYP. 
(Note 2) 


MAX. 


TEST CONDITIONS (Note 1) 


V|H 


Input HIGH Voltage 


2.0 






Volts 


Guaranteed Input HIGH Voltage 


V|L 


Input LOW Voltage 






0,8 


Volts 


Guaranteed Input LOW Voltage 


VOH 


Output HIGH Voltage 


2.4 






Volts 


Vcc = MIN., Iqh = -0-4 mA. V||\j = 2 V 


Vol 


Output LOW Voltage 






0.4 


Volts 


Vcc = MIN., Iql = IS mA, V|n = 0.8 V 




Input HIGH Current 






40 


mA 


Vcc = MAX., V|N = 2.4 V 


Each Input 


l|H 






1.0 


mA 


Vcc = MAX., V|N = 5.5 V 


l|L 


Input LOW Current 






-1.6 


mA 


Vcc = MAX., V|N = 0.4 V, Each Input 


•os 


Output Short Circuit Current 
(Note 3) 


-40 




-100 


mA 


Vcc = MAX., V|N = 4.5 V 


'CCH 


Supply Current HIGH 




10 


15 


mA 


Vcc = MAX., V|N = V 


'CCL 


Supply Current LOW 




6.0 


24 


mA 


Vcc = MAX., V|N = 5.0 V 



SWITCHING CHARACTERISTICS (Ta = 25°C) 





PARAMETER 


LIMITS 


UNITS 


TE«?T CONDITIONS 


SYMBOL 


MIN. 


TYP. 


MAX. 




tPLH 


Turn Off Delay Input to Output 




18 


40 


ns 


Vcc = 5.0 V 
Cl=15pF 
RL = 400n 


tPHL 


Turn On Delay Input to Output 




14 


25 


ns 



NOTES: 

(1) For conditions shown as IVIIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable 

device type. 

(2) Typical limits are at Vqc = 5.0 V, 25°C. 

(3) Not more than one output should be shorted at a time. 
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FAIRCHILD TTL/SSI . 9N12/5412, 7412 



TRIPLE 3-INPUT NAND GATE (WITH OPEN-COLLECTOR OUTPUT) 



LOGIC AND CONNECTION DIAGRAM 



SCHEMATIC DIAGRAM 

(EACH GATE) 



DIP (TOP VIEW) 



RRRiniT^mm 



FLATPAK (TOP VIEW) 






LjyUJLJLJUJLJ 

GND 

* Open collector 
Positive logic: Y = ABC 





Component values shown are typical. 



RECOMMENDED OPERATING CONDITIONS 



PARAMETER 


9N12XM/5412XM 


9N12XC/7412XC 


UNITS 


MIN. 


TYP. 


MAX. 


MIN. 


TYP. 


MAX. 


Supply Voltage Vqc 


4.5 


5.0 


5.5 


4.75 


5.0 


5.25 


Volts 


Operating Free-Air Temperature Range 


-55 


25 


125 





25 


70 


°C 


Normalized Fan Out from Each Output, N 






10 






10 


U.L. 



X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 



ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) 






PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS (Note 1) 


TEST 


SYMBOL 


MIN. 


TYP. 
(Note 2) 


MAX. 


FIGURE 


VjH 


Input HIGH Voltage 


2.0 






Volts 


Guaranteed Input HIGH Voltage 


1 


V|L 


Input LOW Voltage 






0.8 


Volts 


Guaranteed Input LOW Voltage 


7 


'OH 


Output HIGH Current 






0.25 


mA 


Vcc = MIN., Vqh = 5.5 V, V|i_ = 0.8 V 


7 


Vol 


Output LOW Voltage 






0.4 


Volts 


Vcc = MIN., Iql = 16 mA, V|n = 2.0 V (On Level) 


1 




Input HIGH Current 






40 


mA 


Vcc = MAX., V|N = 2.4 V 


Each Input 


4 


MH 






1.0 


mA 


Vcc = MAX., V||vj =5.5 V 


"IL 


Input LOW Current 






-1.6 


mA 


Vcc = MAX., V|N = 0.4 V, Each Input 


3 


'CCH 


Supply Current HIGH 




37Q 


6.0 


mA 


Vcc = MAX.,V|N = 0V 


6 


•CCL 


Supply Current LOW 




9.0 


16.5 


mA 


Vcc = MAX., V|N = 5.0V 


6 



SWITCHING CHARACTERISTICS (Ta = 25°C) 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


TEST 


MIN. 


TYP. 


MAX. 


FIGURE 


tPLH 


Turn Off Delay Input to Output 




35 


45 


ns 


R|_ = 4kl2 


Vcc = 5.0 V 
Cl= 15 pF 


A 


tPHL 


Turn On Delay Input to Output 




8.0 


15 


ns 


R|_ = 400n 



NOTES: 

(1) For conditions shown as MIN. orMAX., use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

(2) Typical limits are at Vqc = 5-0 V, 25°C. 
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FAIRCHILD TTL/SSI . 9N13/5413, 7413 



DUAL NAND SCHMITT TRIGGER 

DESCRIPTION — The 9N13/5413, 7413 are dual Schmitt triggers functions, compatible with standard TTL output logic levels. Each function 
is essentially a 4-input NAND gate with different input threshold levels for positive and negative going signals. Typically the hysteresis ,the diff- 
erence between the two threshold levels, is 800 mV. 

On-chip temperature compensation ensures excellent stability of the hysteresis over a wide temperature range. Typically the hysteresis changes 
by 3% over the range of -55°C to +125°C, the upper threshold changes by 1% over the same range. The 9N13/5413, 7413 can be triggered from 
slow input ramps and straight dc levels. 

LOGIC AND CONNECTION DIAGRAM 
DIP (TOP VIEW) FLATPAK (TOP VIEW) 






RflilfTillTflRFirn 



14 13 12 11 10 






LJUJUJULllLILJ 



Positive logic: Y = ABCD 
NC — No internal connection 



mTTLI 



i nn n r| n 






RECOMMENDED OPERATING CONDITIONS 



PARAMETER 


9N13XM/5413XM 


9N13XC/7413XC 


UNITS 


MIN. 


TYP. 


MAX. 


MIN. 


TYP. 


MAX. 


Supply Voltage Vqc 


4.5 


5.0 


5.5 


4.75 


5.0 


5.25 


Volts 


Operating Free Air Temperature Range 


-55 


25 


125 





25 


70 


°C 


Normalized Fan Out from Each Output, N 


HIGH Logic 






20 






20 


U.L. 


LOW Logic 






10 






10 


U.L. 


Maximum Input Rise and Fall Time 


No Restriction 


No Restriction 





B 



X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 
ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) 





PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 
(Note 1) 


TEST 
FIGURE 


SYMBOL 


MIN. 


TYP. 
(Note 2) 


MAX. 


Vt+ 


Positive-Going Threshold Voltage 


1.5 


1.7 


2.0 


Volts 


VCC = 5.0 V 


82 


Vt- 


Negative-Going Threshold Voltage 


0.6 


0.9 


1.1 


Volts 


Vcc = 5.0 V 


83 


Vt+-Vt- 


Hysteresis 


0.4 


0.8 




Volts 


Vcc = 5.0 V 


82&83 


VCD 


Input Clamp Diode Voltage 






-1.5 


Volts 


Vcc = MIN., 'l = -12mA 


85 


VOH 


Output HIGH Voltage 


2.4 


3.3 




Volts 


Vcc = MIN., V|N = 0.6 V, 
'oh = -0.8 mA 


83 


Vol 


Output LOW Voltage 




0.22 


0.4 


Volts 


Vcc = MIN., V|N = 2.0 V, 
Iql = 16 mA 


82 


lT+ 


Input Current at Positive-Going Threshold 




-0.65 




mA 


Vcc = 5.0V,V,n = Vt+ 


82 


'T- 


Input Current at Negative-Going Threshold 




-0.85 




mA 


Vcc = 5.0 V, V,N = Vj- 


83 


"1 


Input Current at Maximum Input Voltage 






1.0 


mA 


Vcc = MAX., V|M = 5.5 V 


84 


l|H 


Input HIGH Current 






40 


mA 


Vcc=MAX.,V|N = 2.4 V 


84 


l|L 


Input LOW Current 




-1.0 


-1.6 


mA 


Vcc = MAX., V|isi = 0.4 V 


85 


'OS 


Output Short Circuit Current (Note 3) 


-18 




-55 


mA 


Vcc = MAX. 


86 


'CCH 


Supply Current HIGH 




14 


23 


mA 


Vcc = MAX., V|N = OV 


87 


'CCL 


Supply Current LOW 




20 


32 


mA 


Vcc = MAX., V||vj = 4.5 V 


87 



NOTES: 

(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

(2) Typical limits are at V^c = 5.0 V, 25°C. 

(3) Not nnore than one output should be shorted at a time. 
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FAIRCHILD TTL/SSI . 9N13/5413, 7413 



SWITCHING CHARACTERISTICS {Ta = 25°C) 
















PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


TEST 


SYMBOL 


MIN. 


TYP. 


MAX. 


FIGURE 


tPLH 


Turn Off Delay Input to Output 




18 


27 


ns 


Vcc = 5.0 V 
Cl = 15pF 
RL = 400n 


M 


tPHL 


Turn On Delay Input to Output 




15 


22 


ns 





TYPICAL CHARACTERISTICS 



POSITIVE-GOING THRESHOLD 

VOLTAGE VERSUS 

AMBIENT TEMPERATURE 

































































^^ 


- 


— ^ 































































































NEGATIVE-GOING THRESHOLD 

VOLTAGE VERSUS 

AMBIENT TEMPERATURE 



0.90 
0.89 
0.88 
087 
0.86 
0.86 
0.84 
0.83 
0.82 



-Vcc 












































„^ 












^ 














■^ 










.^ 


'' 













































































25 25 50 75 100 125 
- AMBIENT TEMPERATURE - "C 



-75 -50 -25 25 50 75 100 126 

T. - AMBIENT TEMPERATURE ~'C 



HYSTERESIS VERSUS 
AMBIENT TEMPERATURE 



-Vcc 






























■ 




.^ 


















-^ 


s...^ 


















N 


















X 





































































OUTPUT VOLTAGE VERSUS 
INPUT VOLTAGE 



Vc 

-Ta 


■ T 

C = 5V 

= 25"C 


































































































































1 








' 































































T. - AMBIENT TEMPERATURE - 



- INPUT VOLTAGE - 



THRESHOLD VOLTAGES AND 

HYSTERESIS VERSUS 

SUPPLY VOLTAGE 




^aAG6.VT+ 



4.75 5 5.25 

Vqc - SUPPLY VOLTAGE - V 
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FAIRCHILD HIGH SPEED TTL/SSI . 9H20/54H20, 74H20 



DUAL 4-INPUT NAND GATE 



LOGIC AND CONNECTION DIAGRAM 



DIP (TOP VIEW) 









I GND 



LJLilUJLllLLlLLlLJ 



Positive logic: Y = ABCD 



NC — No internal connection. 



FLATPAK (TOP VIEW) 



14 13 12 11 10 9 

n n n n n 



B 



NC '^CC NC I 



Lunnnru 

12 3 4 5 6 7 



SCHEMATIC DIAGRAM 

(EACH GATE) 




Component values shown are typical. 



RECOMMENDED OPERATING CONDITIONS 



PARAMFTFR 


9H20XM/54H20XM 


9H20XC/74H20XC 






MIN. 


TYP. 


MAX. 


MIN. 


TYP. 


MAX. 




Supply Voltage V^c 


4.5 


5.0 


5.5 


4.75 


5.0 


5.25 


Volts 


Operating Free-Air Temperature Range 


-55 


25 


125 





25 


70 


"C 


Input Loading for Each Input 






1.25 






1.25 


U.L. 



I 



X = package type; F for Flatapk, D for Ceramic Dip, P for Plastic Dip. See 
ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE 



Packaging Information Section for packages available on this product. 
RANGE (Unless Otherwise Noted) 





PARAMETER 


LIMITS 


UNITS 










SYMBOL 


MIN. 


TYP. 
(Note 2) 


MAX. 


TEST CONDITIONS (Note 1) 


TEST 
FIGURE 


V|H 


Input HIGH Voltage 


2.0 






Volts 


Guaranteed Input HIGH Voltage 


1 


V|L 


Input LOW Voltage 






0.8 


Volts 


Guaranteed Input LOW Voltage 


2 


VOH 


Output HIGH Voltage 


2.4 






Volts 


Vcc = MIN., loH = -0.5 mA, V|n = 0.8 V 


2 


Vol 


Output LOW Voltage 






0.4 


Volts 


Vcc = MIN., Iql = 20 mA, V|n = 2.0V 


1 


l|H 


Input HIGH Current 






50 


mA 


Vcc = MAX., V|N =2.4 V 


Each Input 


4 






1.0 


mA 


Vcc = MAX., V|N = 5.5 V 


hL 


Input LOW Current 






-2.0 


mA 


Vcc = MAX., V|N = 0.4 V, Each Input 


3 


'OS 


Output Short Circuit Current 
(Note 3) 


-40 




-100 


mA 


Vcc = MAX. 


5 


ICCH 


Supply Current HIGH 




5.0 


8.4 


mA 


Vcc = MAX., V|N =0 V 


6 


Iqcl 


Supply Current LOW 




13 


20 


mA 


Vcc = MAX., Vim =4.5 v 


6 


SWITCHING CHARACTERISTICS (Ta = 25"C) 




PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


TEST 


SYMBOL 


MIN. 


TYP. 


MAX. 


FIGURE 


tPLH 


Turn Off Delay Input to Output 




6.0 


10 


ns 


Vcc = 5.0V 




tPHL 


Turn On Delay Input to Output 




7.0 


10 


ns 


Cl = 25 pF 
RL = 280fi 









NOTES: 

(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

(2) Typical limits are at Vqq = 5.0 V, 25° C. 

(3) Not more than one output should be shorted at a time, and duration of short-circuit test should not exceed 1 second. 
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FAIRCHILD TTL/SSI . 9N20/5420, 7420 



DUAL 4-INPUT NAND GATE 
LOGIC AND CONNECTION DIAGRAM 
DIP (TOP VIEW) FLATPAK (TOP VIEW) 



RHiiRinir^mFi 



nnnn n 






EI 



^>2 



UUj[3j[iJliJ[6J|J 




Positive logic: Y = ABCD 

NC — No internal connection 

RECOMMENDED OPERATING CONDITIONS 



Qinnnnj 

1 2 3 4 5 6 7 

NC Vrr NC 




SCHEMATIC DIAGRAM 

(EACH GATE) 



AO- 
B O- 



i 



7ZZA 



CO * 



"2^0^ ^D2 ^D3 ^D. 




Component values shown are typical. 





9N20XM/5420XM 


9N20XC/7420XC 


UNITS 


PARAMETER 


MIN. 


TYP. 


MAX. 


MIN. 


TYP. 


MAX. 


Supply Voltage \/qq 


4.5 


5.0 


5.5 


4.75 


5.0 


5.25 


Volts 


Operating Free-Air Temperature Range 


-55 


25 


125 





25 


70 


°C 


Normalized Fan Out From Each Output, N 






10 






10 


U.L. 



X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 



ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) 








PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS (Note 1) 


TEST 


SYMBOL 


MIN. 


TYP. 
(Note 2) 


MAX. 


FIGURE 


V|H 


Input HIGH Voltage 


2.0 






Volts 


Guaranteed Input HIGH Voltage 


1 


V|L 


Input LOW Voltage 






0.8 


Volts 


Guaranteed Input LOW Voltage 


2 


Vqh 


Output HIGH Voltage 


2.4 


3.3 




Volts 


Vcc = M'N- 'OH = -0-4 mA, V|n = 0.8 V 


2 


Vol 


Output LOW Voltage 




0.22 


0.4 


Volts 


Vcc = 'VIN., loL = IB mA, V|n = 2.0 V 


1 




Input HIGH Current 






40 


mA 


Vcc = '^AX., V|N = 2.4 V 


Each Input 


4 


l|H 






1.0 


mA 


Vcc = 'VlAX., V|N = 5.5 V 




l|L 


Input LOW Current 






-1.6 


mA 


Vcc = I^AX., V|N = 0.4 V, Each Input 


3 




Output Short Circuit Current 
(Note 3) 


-20 




-55 


mA 


9N20/5420 


Vcc = "VAX. 


5 


'OS 


-18 




-55 


mA 


9N20/7420 




'CCH 


Supply Current HIGH 




2.0 


4.0 


mA 


Vcc = '^AX., V|N = OV 


6 


'CCL 


Supply Current LOW 




6.0 


11 


mA 


Vcc = '^AX., V|N = 5.0 V 


6 



SWITCHING CHARACTERISTICS (Ta = 25°C) 





PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


TEST 


SYMBOL 


MIN. 


TYP. 


MAX. 


FIGURE 


tPLH 


Turn Off Delay Input to Output 




12 


22 


ns 


Vcc = 5.0 V 
Cl= 15 pF 
RL = 400n 


A 


tPHL 


Turn On Delay Input to Output 




8.0 


15 


ns 





NOTES: 

(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

(2) Typical limits are at V^c = 5.0 V, 25°C. 

(3) Not more than one output should be shorted at a time. 
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FAIRCHILD SUPER HIGH SPEED TTL/SSI • 9S20/54S20, 74S20 



DUAL 4-INPUT NAND GATE 



LOGIC AND CONNECTION DIAGRAM 

DIP (TOP VIEW) 



RfTHRITlRmm 



^ 



LJL2jt3j[4jL^[6jLJ 



Positive logic: Y = ABCD 
NO— No internal connection. 



SHCEMATIC DIAGRAM 

(EACH GATE) 




Component values shown are typical 



RECOMMENDED OPERATING CONDITIONS 



PARAMETER 


9S20XIV1/54S20XM 


9S20XC/74S20XC 


UNITS 


MIN. 


TYP. 


MAX, 


MIN. 


TYP. 


MAX. 


Supply Voltage \/qq 


4.5 


5.0 


5.5 


4.75 


5.0 


5.25 


Volts 


Operating Free-Air Temperature Range 


-55 


25 


125 





25 


75 


°C 


Input Loading for Each Input 






1.25 






1.25 


U.L. 



fl 



X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 
ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) 









LIMITS 


UNITS 






SYMBOL 


PARAMETER 


MIN. 


TYP. 
(Note 2) 


MAX. 


TEST CONDITIONS (Note 1 ) 


VjH 


Input HIGH Voltage 


2.0 






Volts 


Guaranteed Input HIGH Voltage 


V|L 


Input LOW Voltage 






0.8 


Volts 


Guaranteed Input LOW Voltage 


VcD 


Input Clamp Diode Voltage 




-0.65 


-1.2 


Volts 


Vcc = MIN., l|N = -18mA 


VOH 


Output HIGH Voltage 


XM 


2.5 


3.4 




Volts 


Vcc = MIN., loH = -1 -OniA, V|n = 0.8V 


XC 


2.7 


3.4 




Vol 


Output LOW Voltage 




0.35 


0.5 


Volts 


Vcc = MIN., IQL = 20mA, V|n = 2.0V 


liu 


Input HIGH Current 




1.0 


50 


HA 


Vcc = MAX., V|N =2.7V 


Each Input 


MH 






1.0 


mA 


Vcc = MAX., V|N = 5.5V 


"IL 


Input LOW Current 




-1.4 


-2.0 


mA 


Vcc = MAX., V|N = 0.5V Each Input 


'OS 


Output Short Circuit Current 
(Note 3) 


-40 


-65 


-100 


mA 


Vcc = MAX., VouT = OV 


'CCH 


Supply Current HIGH 




5.4 


8.0 


mA 


Vcc = MAX., V|N =0V 


'CCL 


Supply Current LOW 




12.6 


18.0 


mA 


Vcc ^ MAX., Inputs Open 



SWITCHING CHARACTERISTICS (Ta = 25°C) 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


TEST 


MIN. 


TYP. 


MAX. 


FIGURES 


tPLH 


Turn Off Delay Input to Output 


2.0 


3.0 


4.5 


ns 


Vcc = 5.0V 
Cl=15pF 




tPHL 


Turn On Delay Input to Output 


2.0 


3.0 


5.0 


ns 


DD 



NOTES: 

(1) For conditions shown as MIN. or MAX., use the appropriate value specified under, recommended operating conditions for the applicable 
device type. 

(2) Typical limits are at Vqc = 5.0V, 25°C. 

(3) Not more than one output should be shorted at a time. 
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FAIRCHILD HIGH SPEED TTL/SSI . 9H21/54H21, 74H21 



DUAL 4-INPUT AND GATE 
LOGIC AND CONNECTION DIAGRAM 
DIP (TOP VIEW) 



SCHEMATIC DIAGRAM 

(EACH GATE) 






pc( 



I GND 



FLATPAK (TOP VIEW) 

13 12 11 10 9 

n n n n n 



14 13 12 11 10 9 8 



'LJlUUJliJliJLiJLJ 

Positive logic: Y = ABCD 



NC '^CC NC I 



uuyyyyy 

12 3 4 5 6 7 




; 2.75kSJ < 1 kil 
. Rl >R2 



INPUTS 
AC- 



-Mn 



m-^ 



"fill 



-< 



-Ar~ 



-< 



. 400S2 
•R3 






, 470S2 < 5.6 kSl 
«R7 > Rs 



Component values shown are typical. 
NC — No internal connection. 



RECOMMENDED OPERATING CONDITIONS 



PARAMETER 


9H21XM/54H21XM 


9H21XC/74H21XC 


UNITS 


MIN. 


TYP. 


MAX. 


MIN. 


TYP. 


MAX. 


Supply Voltage V^c 


4.5 


5.0 


5.5 


4.75 


5.0 


5.25 


Volts 


Operating Free-Air Temperature Range 


-55 


25 


125 





25 


70 


°C 


input Loading for Each Input 






1.25 






1.25 


U.L. 



X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See 
ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE 



Packaging Information Section for packages available on this product. 
RANGE (Unless Otherwise Noted) 





PARAMETER 


LIMITS 


UNITS 






TEST 
FIGURE 


SYMBOL 


MIN. 


TYP. 

(Note 2) 


MAX. 


TEST CONDITIONS (Note 1 ) 


V|H 


Input HIGH Voltage 


2.0 






Volts 


Guaranteed Input HIGH Voltage 


75 


V|L 


Input LOW Voltage 






0.8 


Volts 


Guaranteed Input LOW Voltage 


77 


VOH 


Output HIGH Voltage 


2.4 






Volts 


Vcc = MIN., Iqh = -0-5 mA, V|n = 2.0V 


75 


Vol 


Output LOW Voltage 






0.4 


Volts 


Vcc = MIN., Iql = 20 mA, V|n = 0.8 V 


77 




Input High Current 






50 


mA 


Vcc = MAX., V|N =2.4 V 


Each Input 


78 


l|H 






1.0 


mA 


Vcc = MAX., V|N = 5.5 V 




'IL 


Input LOW Current 






-2.0 


mA 


Vcc = IVIAX., V|N = 0.4 V, Each Input 


79 


lOS 


Output Short Circuit Current 
(Note 3) 


-40 




-100 


mA 


Vcc = MAX., V|N = 4.5 V 


80 


iqch 


Supply Current HIGH 




12 


20 


mA 


Vcc = MAX., V|N = 4.5V 


81 


'CCL 


Supply Current LOW 




20 


32 


mA 


Vcc = MAX., V|N =0 V 


81 



SWITCHING CHARACTERISTICS (Ta = 25°C) 





PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


TEST 


SYMBOL 


MIN. 


TYP. 


MAX. 


FIGURE 


tPLH 


Turn Off Delay Input to Output 




7.6 


12 


ns 


Vcc = 5.0V 
CL = 25pF 
RL = 280n 


T 


tPHL 


Turn On Delay Input to Output 




8.8 


12 


.ns 



NOTES: 

(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

(2) Typical limits are at V^c = 5.0 V, 25°C. 

(3) Not more than one output should be shorted at a time, and duration of short-circuit test should not exceed 1 second. 
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FAIRCHILD HIGH SPEED TTL/SSI . 9H22/54H22, 74H22 



DUAL 4-INPUT NAND GATE (WITH OPEN-COLLECTOR OUTPUT) 



LOGIC AND CONNECTION DIAGRAM 



DIP (TOP VIEW) 



furafi^ninmm 






B 



I OND 



UJUJiilLULULyu 

*OPEN COLLECTOR 



Positive logic: Y = ABCD 



FLATPAK (TOP VIEW) 



14 13 12 11 10 9 

n n n n n 



B 



irmnnj 

12 3 4 5 6 7 



*OPEN COLLECTOR 



INPUTS 

AC- 



SCHEMATIC DIAGRAM 

(EACH GATE) 



2.75 kS! < 750S2 

Rl < R2 



—rW-< 



JOI JDz Td3 Hd. 



—^ 



. 470S! 
R3 



Component values shown are typical. 
NC — No internal connection. 



RECOMMENDED OPERATING CONDITIONS 



PARAMETER 


9H22XM/54H22XM 


9H22XC/74H22XC 


UNITS 


MIN. 


TYP. 


MAX. 


MIN. 


TYP. 


MAX. 


Supply Voltage Vqc 


4.5 


5.0 


5.5 


4.75 


5.0 




5.25 


Volts 


Operating Free-Air Temperature Range 


-55 


25 


125 





25 


70 


"C 


Input Loading for Each Input 






1.25 






1.25 


U.L. 



B 



X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 
ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) 





PARAMETER 


LIMITS 


UNITS 






TEST 


SYMBOL 


MIN. 


TYP. 
(Note 2) 


MAX. 


TEST CONDITIONS (Note 1) 


FIGURE 


V|H 


Input HIGH Voltage 


2.0 






Volts 


Guaranteed Input HIGH Voltage 


1 


V|L 


Input LOW Voltage 






0.8 


Volts 


Guaranteed Input LOW Voltage 


7 


'OH 


Output HIGH Current 






0.25 


mA 


Vcc = MIN., Vqh = 5.5 V, V||\j = 0.8 V 


7 


Vol 


Output LOW Voltage 






0.4 


Volts 


Vcc = M'N-''oL = 20mA,V,^ = 2.0V 


1 




Input HIGH Current 






50 


mA 


Vcc = MAX., V|N = 2.4 V 


Each Input 


4 


'IH 






1.0 


mA 


Vcc = MAX., V|N = 5.5 V 




l|L 


Input LOW Current 






-2.0 


mA 


Vcc = MAX., V|N = 0.4 V, Each Input 


3 


Iqch 


Supply Current HIGH 




3.4 


5.0 


mA 


Vcc = MAX., VjN =0 V 


6 


'CCL 


Supply Current LOW 




26 


40 


mA 


Vcc = MAX., V|N =4.5 V 


6 



SWITCHING CHARACTERISTICS (Ta = 25°C) 



SYMBOL 


PARAMETER 


MIN. 


LIMITS 
TYP. 


MAX. 


UNITS 


TEST CONDITIONS 


TEST 
FIGURE 


tPLH 


Turn Off Delay Input to Output 




10 


15 


ns 


Vcc = 5.0 V 
Cl = 25 pF 
Rl_ = 280i2 


T 


tPHL 


Turn On Delay Input to Output 




7.5 


12 


ns 





NOTES; 

(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

(2) Typical limits are at Vqq = 5.0 V, 25° C. 
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FAIRCHILD SUPER HIGH SPEED TTL/SSI . 9S22/54S22, 74S22 



DUAL 4-INPUT NAND GATE 
(WITH OPEN-COLLECTOR OUTPUT) 



LOGIC AND CONNECTION DIAGRAM 
DIP (TOP VIEW) 



SCHEMATIC DIAGRAM 

(EACH GATE) 






RHiiRfniiT^mm 



2.8 kSi > 760 a 






-^ 



LJUUJLIUJLJU 



*OPEN COLLECTOR 
NC— No internal connection. 



S 



7 



7^ 



Si 



11? 




f 



Positive logic: Y = ABCD 



RECOMMENDED OPERATING CONDITIONS 



Component values shown are typical. 



PARAMETER 


^ 9S22XM/54S22XM 


9S22XC/74S22XC 


UNITS 


MIN. 


TYP. 


MAX. 


MIN. 


TYP. 


MAX. 


Supply Voltage Vqc 


4.5 


5.0 


5.5 


4.75 


5.0 


5.25 


Volts 


Operating Free-Air Tennperature Range 


-55 


25 


125 





25 


75 


°C 


Input Loading for Each Input 






1.25 






1.25 


U.L. 



X - package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 
ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) 





PARAMETER 


LIMITS 


UNITS 






SYMBOL 


MIN. 


TYP. 
(Note 2) 


MAX. 


TEST CONDITIONS (Note 1 ) 


V|H 


Input HIGH Voltage 


2.0 






Volts 


Guaranteed Input HIGH Voltage 


V|L 


Input LOW Voltage 






0.8 


Volts 


Guaranteed Input LOW Voltage 


VcD 


Input Clamp Diode Voltage 




-0.65 


-1.2 


Volts 


Vcc = MIN., I|N = -18mA 


'OH 


Output HIGH Current 




0.1 


250 


mA 


Vcc = MIN., Vqh = 5.5V, V|n = 0.8V 


Vol 


Output LOW Voltage 




0.35 


0.5 


Volts 


Vcc = MIN., Iql = 20mA, V|n = 2.0V 


IlLJ 


Input HIGH Current 




1.0 


50 


mA 


Vcc = MAX., Vim = 2.7V 


Each Input 


MH 






1.0 


mA 


Vcc = MAX., V|N = 5.5V 


•IL 


Input LOW Current 




-1.4 


-2.0 


mA 


Vcc = MAX., V|N = 0.5V Each Input 


'CCH 


Supply Current HIGH 




3.0 


6.6 


mA 


Vcc = MAX., V|N=OV 


'CCL 


Supply Current LOW 




12.6 


18.0 


mA 


Vcc = MAX., Inputs Open 



SWITCHING CHARACTERISTICS (Ta = 25°C) 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


TEST 


MIN. 


TYP. 


MAX. 


FIGURES 


tPLH 


Turn Off Delay Input to Output 


2.0 


5.0 


7.5 


ns 


Vcc = 5.0V 
Cl= 15pF 


EE 


tPHL 


Turn On Delay Input to Output 


2.0 


4.5 


7.0 


ns 



NOTES: 

(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

(2) Typical limits are at Vqc = 5.0V, 25°C. 



t To be announced 1972 
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FAIRCHILD TTL/SSI . 9N23/5423, 7423 • 9N25/5425, 7425 



DUAL 4-INPUT NOR GATE WITH STROBE 



LOGIC AND CONNECTION DIAGRAM 



9N23/5423, 7423 
DIP (TOP VIEW) FLATPAK (TOP VIEW) 



DIP (TOP VIEW) 



9N 25/5425, 7425 

FLATPAK (TOP VIEW) 



STROBE 
Vqc IX 2D 2C 2G 2B 2A 2Y 

R[^fvi[?i[?ifviF°iryi 



MJ 



LJUJLllLyLllLlliJ 

IX lA IB IG 1C 1D TY GND 
STROBE 



STROBE 

^CC 1X 2D 2C 2G 2B 2A 2Y 
16 15 14 13 12 11 10 9 

[innninnn 



MJ 



Si 



yyuyyuyy 

12 3 4 5 6^-8 
1X 1A IB 1G !C ID 1Y GND 
STROBE 









m 



Ej^3EIGTE30IZI 



14 13 12 11 10 9 



n n n n n 



&: 



En 



yyyyy 

1 2 3 4 5 6_ 7 

lA IB IG 1C ID lY GND 

STROBE 



Positive logic: 



1 Y = 1G(1A+1B+1C+1D) +X 
2Y = 2G(2A+2B+2C+2D) 
X = Output of 9N60/5460, 7460 



SCHEMATIC DIAGRAM 

(EACH GATE) 



Positive logic: 




Y = G(A+B+C+D) 



TRUTH TABLE 



fl 



INPUTS 


OUTPUT 


A 


BCD 


G 


Y 


H 


XXX 


H 


L 


X 


H X X 


H 


L 


X 


X H X 


H 


L 


X 


X X H 


H 


L 


L 


L L L 


X 


H 


X 


XXX 


L 


H 



Expander inputs are open. 

H = HIGH level, L = LOW level, X = irrelevant 



NOTES: 

(a) Component values shown are typical. 

(b) Both expander inputs are used simultaneously for expanding. 

(c) If expander is not used leave X and X open. 

(d) A total of four expander gates can be connected to the expander inputs. 



LOGIC DIAGRAM 

(EACH GATE) 



PO 



S^w- 



to- 



I I 
i I 
o o 

X X 

GATE 1 OF 

9N23/5423,7423 

ONLY 
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FAIRCHILD TTL/SSI • 9N23/5423, 7423 . 9N25/5425, 7425 



RECOMMENDED OPERATING CONDITIONS 



PARAMETER 




9N23XM/5423XM 
9N25XM/5425XM 


9N23XC/7423XC 
9N25XC/7425XC 


UNITS 




MIN. 


TYP. 


MAX. 


MIN. 


TYP. 


MAX. 




Supply Voltage Vcc 


4.5 


5.0 


5.5 


4.75 


5.0 


5.25 


Volts 


Operating Free-Air Temperature Range 


-55 


25 


125 





25 


70 


°C 


Normalized Fan Out from Each Output, N 


HIGH Level 






20 






20 


U.L. 


LOW Level 






10 






10 


U.L. 



X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 
ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) 





PARAMETER 


LIMITS 


UNITS 






SYMBOL 


MIN. 


TYP. 
(Note 2) 


MAX. 


TEST CONDITIONS (Note 1) 


V|H 


Input HIGH Voltage 


2.0 






Volts 


Guaranteed Input HIGH Voltage 


V,L 


Input LOW Voltage 






0.8 


Volts 


Guaranteed Input LOW Voltage 


VcD 


Input Clamp Diode Voltage 






-1.5 


Volts 


Vcc = MIN., I| =-12mA 


VOH 


Output HIGH Voltage 


2.4 


3.3 




Volts 


Vcc = MIN., Iqh = -0-8 mA, V|l = 0.8 V 


Vol 


Output LOW Voltage 




0.22 


0.4 


Volts 


Vcc = MIN., '0L= 16 mA, V|H = 2.0 V 


ll 


Input Current at Maximum Input Voltage 






1.0 


mA 


Vcc = MAX., V|N = 5.5 V 




Input HIGH Current 






40 


mA 


Data Inputs 


Vcc = MAX. 


'IH 






160 


mA 


Strobe Inputs 


V|N = 2.4 V 




Input LOW Current 






-1.6 


mA 


Data Inputs 


Vcc = MAX. 


'IL 






-6.4 


mA 


Strobe Inputs 


V|N = 0.4 V 


'OS 


Output Short Circuit Current (Note 3) 


-20 




-55 


mA 


Vcc = MAX. 


'CCH 


Supply Current HIGH 




8.0 


16 


mA 


Vcc = MAX., All Input at V 


'CCL 


Supply Current LOW 




10 


19 


mA 


Vcc = MAX., All Input at 5.0 V 



ELECTRICAL CHARACTERISTICS (9N23/5423 Circuits Only) Using Expander Inputs, Vcc = 4.5 V, Ta = -55°C 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


TEST 


MIN. 


TYP. 


MAX. 


FIGURE 


ix 


Expander Current 






2.9 


mA 


Vi =0.4 V, loL = 16 mA 


28 


VbE(Q) 


Base-Emitter Voltage of Output Transistor Q 






1.0 


Volt 


Iql = 16 mA, li = 0.41 mA, Ri = 


29 


VoH 


Output HIGH Voltage 


2.4 


3.3 




Volts 


Iqh = -400 mA, h = 0.15 mA, I2 = -0.15 mA 


30 


Vol 


Output LOW Voltage 




0.22 


0.4 


Volts 


Iql = 16 mA, I1 = 0.3 mA, Ri = 13812 


29 



ELECTRICAL CHARACTERISTICS (9N23/7423 Circuits Only) Using Expander Inputs, Vcc = 4.75 V, Ta = 0°C 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


TEST 


MIN. 


TYP. 


MAX. 


FIGURE 


Ix 


Expander Current 






3.1 


mA 


Vi =0.4 V, loL = 16 mA 


28 


VbE(Q) 


Base-Emitter Voltage of Output Transistor Q 






1.0 


Volt 


Iql = 16 mA, I1 = 0.62 mA, R-] = 


29 


VoH 


Output HIGH Voltage 


2.4 


3.3 




Volts 


Iqh = -400 mA, h = 0.27 mA, I2 = -0.27 mA 


30 


Vol 


Output LOW Voltage 




0.22 


0.4 


Volts 


Iql = 16 mA, h = 0.43 mA, Ri = 130n 


29 



SWITCHING CHARACTERISTICS (Ta = 25°C) (Note 4) 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


MIN. 


TYP. 


MAX. 


tPLH 


Turn Off Delay Input to Output 




13 


22 


ns 


Vcc = 5.0 V 
Cl = 15pF 
RL=400n 


tPHL 


Turn On Delay Input to Output 




8.0 


15 


ns 



NOTES: 

(1) For conditions shown as MIN. 0£^MAX., use the appropriate value specified under recommended operating conditions for the applicable 
device type. Expander inputs X and X are open. 

(2) Typical limits are at Vqc = 5.0 V, 25°C. 

(3) Not more than one output should be shorted at a time. 

(4) Switching characteristics of the 9N23/5423, 7423 are tested with the expander pins open. 
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LPTTL/SSI 9L24 

LOW POWER DUAL JK (OR D) FLIP-FLOP 



DESCRIPTION — The Low Power TTL/SSI 9L24 consists of two completely Independent transition 
clocked JK flip-flops. The clocking operation is independent of rise and fall times of the clock 
waveform. The JK design allows operation as a D flip-flop by simply connecting the J and K pins 
together. 



DUAL RANK TYPE CIRCUIT 

SEPARATE CLOCKS 

SEPARATE ASYNCHRONOUS SET AND CLEAR INPUTS 

10 MHz TYPICAL TOGGLE FREQUENCY 

TYPICAL POWER DISSIPATION OF 30mW 

INPUT CLAMP DIODES LIMIT HIGH SPEED TERMINATION EFFECTS 

ALL CERAMIC "HERMETIC" 16-LEAD DUAL IN-LINE AND FLAT PACKAGES 

TTL COMPATIBLE 



PIN NAMES 
J, J^, K, K^ 

^D' ^D1 

^D' ^D1 
CP, CP., 

Q. Q, Q^, Q., 



Flip-Flop Inputs 
Set Inputs 
Clear Inputs 
Clock Inputs 
Flip-Flop Outputs 



1 Unit Load (U.L.) = 40 /xA HIGH/1.6 mA LOW. 



LOGIC DIAGRAM 

h O 



K> 



CPo- 



JO- 



4Q 



KO- 



CdO- 



A>. 



iO^ 



K> 



j>-I^^Do 



LOADING 



HIGH 


LOW 


0.5 U.L. 


0.25 U.L. 


1.0 U.L. 


0.5 U.L. 


2.0 U.L. 


0.75 U.L. 


1.0 U.L. 


0.5 U.L. 


10 U.L. 


2.5 U.L. 




-OQ 



0-* OQ 



LOGIC SYMBOL 



' Q 

CP, 

"'Co, 
=^5~ 



GND = PIN 8 



CONNECTION DIAGRAMS 
DIP (TOP VIEW) 



3i:: 



^~^->^ 



3 15 

Ju 

J 13 
Jl2 

3 10 



FLATPAK (TOP VIEW) 



Co! 


^CC 


Jl 


Cd 


Kl 


J 


CP, 


k" 


^Dl 


CP 


Ol 


Sd 


Qi 


Q 


GND 


Q 



B 
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FAIRCHILD LPTTL/SSI . 9L24 



SYNCHRONOUS ENTRY 
J-K MODE OPERATION 



INPUTS AT tp 



K 



OUTPUTS AT tn+1 



No Change 

L H 

H L 

Toggles 



tn = before clock 
tn+1 ~ ''fter clock 



TRUTH TABLES 

SYNCHRONOUS ENTRY 
D MODE OPERATION 



INPUTS AT tn 


OUTPUTS AT tn+1 


D 


Q Q 


L 
H 


L H 
H L 



ASYNCHRONOUS ENTRY INDEPENDENT 
OF CLOCK & SYNCHRONOUS INPUTS 



J & K inputs connected together 



L = LOW Logic Level, H = HIGH Logic Level 



INPUTS 


OUTPUTS 


Sd Cd 

5(11) 1(15) 


Q Q 
6(10) 7(9) 


L L 
L H 
H L 
H H 


H H 

H L 

L H 

No Change 



TYPICAL INPUT AND OUTPUT CHARACTERISTICS 



EQUIVALENT INPUT CIRCUIT 



OUTPUT HIGH 
EQUIVALENT CIRCUIT 



OUTPUT LOW 
EQUIVALENT CIRCUIT 





-<i 



INPUT CURRENT VERSUS 
INPUT VOLTAGE 



















izs'c-f 

75'ci 







125° 


Cx 




ilNPt 


TNO 


SELE 


CTED 


25°cC 


i 


75° 


r 


\ 


25°C 

o°c 










55°C 




r 


IN 


'UTS 


55°C1 
lECT 


:o 














- 0° 
-25° 
75°C 
125°( 


















-2.0 


















\ 










— 














Vc 


C-5 


OV 



OUTPUT CURRENT VERSUS 

OUTPUT VOLTAGE 

(OUTPUT HIGH) 















y 












> 


r 






°:^ftf/^ 


75"C 










\ 


F' 


5°C 









^ 


/- 












M 












A 


f 












W 








V 


cr,-5- 


w 










1 


NPUTA 


GND 



• INPUT VOLTAGE -VOLTS 



2.0 3.0 4.0 5.0 6.0 
Vgyj - OUTPUT VOLTAGE - VOLTS 



OUTPUT CURRENT VERSUS 

OUTPUT VOLTAGE 

(OUTPUT LOW) 















125°C 






/ 








1 
















f 








25°C 


-^ 








n°r. 






^ 
























-55°C 


i 












1 


1 
















1 










V 


CC-5.0V 

1 



Vgyy - OUTPUT VOLTAGE - VOLTS 



ABSOLUTE MAXIMUM RATINGS (above vtfhich the useful life may be impaired) 
Storage Temperature 
Temperature (Ambient) Under Bias 
Vcc ''■" Potential to Ground Pin 
*lnput Voltage (dc) 
*lnput Current (dc) 
Voltage Applied to Outputs (Output HIGH) 
Output Current (dc) (Output LOW) 
*Either Input Voltage limit or Input Current limit is sufficient to protect the inputs. 

GUARANTEED OPERATING RANGES 



--65°C to -H 50°C 

-55°Cto+125«'C 

-0.5 V to H-7.0 V 

-0.5 V to -1-5.5 V 

-30 mA to +5 mA 

—0.5 V to +Vcc value 

-^30 mA 



PARTNUiVlBER 


SUPPLY VOLTAGE (Vqc) 


TEMPERATURE 


MIN. 


TYP. 


MAX. 




9L24XM 


4.5 V 


5.0 V 


5.5 V 


-55°Cto125°C 


9L24XC 


4.75 V 


5.0 V 


5.25 V 


0°Cto 75°C 



X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 
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FAIRCHILD LPTT L/SSI • 9L24 



ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) 





PARAMETER 


LIMITS 


UNITS 




SYMBOL 


MIN. 


TYP. 
(Note 4) 


MAX. 


CONDITIONS 


VOH 


Output HIGH Voltage 


2.4 


3.6 




Volts 


Vcc = MIN., Iqh = -0.4 mA 

VjN ~V|H or V|L per Truth Table 


Vol 


Output LOW Voltage 




0.1 


0.3 


Volts 


Vcc = MIN., loL = 4.0 mA 

VjN ~ V||-| or VjL per Truth Table 


V|H 


Input HIGH Voltage 


2.0 






Volts 


Guaranteed Input HIGH Threshold 
Voltage for all Inputs. 


V|L 


Input LOW Voltage 






0.7 


Volts 


Guaranteed Input LOW Threshold 
Voltage for all Inputs. 


'IL 


Input LOW Current 
J, K 
CP, Sd 
Cq (Note 3) 




-0.25 
-0.50 
-0.75 


-0.4 
-0.8 
-1.2 


mA 


Vcc = MAX., V||y, = 0.3V. 


'IH 


Input HIGH Current 
J, 1^ 
CP, Sd 




2 
4 
8 


20 
40 
80 


IM\ 


VcC = MAX., V,,sj =2.4 V. 




Input HIGH Current 






1.0 


mA 


VcQ = MAX., V,,^ = 5.5V. 


'sc 

(Note 5) 


Output Short Circuit 
Current 


-10 


-22 


-40 


nnA 


Vcc " MAX., VQyj = 0.0 V. 


'cc 


Power Supply Current 




6.0 


8.8 


mA 


Vqq = MAX. 



NOTES: 
(1) 
(2) 



(3) 



(4) 

(5) 



Conditions for testing, not shown in the Table, are chosen to guarantee operation under "worst case" conditions. 

The specified LIMITS represent the "worst case" value for the parameter. Since these "worst case" values normally occur at the 

temperature and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable 

system operating ranges. 

Denotes maximum current under normal operation. These currents may increase up to 4 In if J, K = Logic HIGH and S|-j= Logic 

LOW. 

Typicai limits are at V^^-. = 5.0 V, 25°C, and max. loading. 

Not more than one output should be shorted at a time. 



SWITCHING CHARACTERISTICS (T^ = 25°C, Vcc = 5.0 V, Cl 


= 15 pF) 






PARAMETER 


LIMITS 


UNITS 




MIN. 


TYP. 


MAX. 




(CP to Q) 
tPLH ((,p ^Q Q) 




40 
40 




ns 


J > 2.4 V, K < 0.3 V 
Fig. 2 


(CP to Q) 
tPHL ((,p ^Q Q) 




60 
60 




ns 


J > 2.4 V, K < 0.3 V 
Fig. 2 


(So to Q) 
P"-^ (Co to Q) 




14 
14 




ns 


J>2.4 V, K < 0.3 V 
Fig 3 


(Sq to O) 
^^^^ (Cd to Q) 




50 
40 




ns 


J > 2.4 V, K < 0.3 V 
Fig. 3 


tg "H" (J to CP) 
t^ "H" (J to CP) 




20 
20 




ns 


K < 0.3 V 
Fig. 1 


tg "H" (K to CP) 
tf. "H" (K to CP) 




1.0 
1.0 




ns 


J > 2.4 V 
Fig. 1 


tg "L" (J to CP) 
t^ "L" (J to CP) 




-2.0 
-2.0 




ns 


K < 0.3 V 
Fig. 1 


tg "L" (K to CP) 
tr "L" (K to CP) 




9.0 
9.0 




ns 


J > 2.4 V 
Fig. 1 


tpw "H" (Clock Pulse Width) 
tpvy "L" (So Pulse Width) 
tpyy "L" (Cd Pulse Width) 




40 
50 
40 




ns 


J ^ 2.4 V, K < 0.3 V 


Toggle Frequency 




10 




MHz 


J > 2.4 V, K < 0.3 V 



B 
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FAIRCHILD LPTTL/SSI . 9L24 



SET UP TIME - tg is defined as the time required for the new logic level to be present at the J or K inputs prior to the clock transition 

from LOW to HIGH in order for the flip-flop to respond to the new JK mode. 
RELEASE TIME - t^ is defined as the time allowed for a new logic level to be present at the J or K inputs prior to the clock transition 

from LOW to HIGH in order for the flip-flop not to respond to the new JK mode. A negative Release Time means the new logic level 

must not occur until after the clock transition. 



SET UP AND RELEASE WAVEFORMS 



CP- 



X 



-- 500ns - 



/ 



J or K 
J or iK- 



1.5V 



-ts"H' 



m. 



ts"L' 



-- %»» 



500ns- 



1.5V 
tr"'H' 



X 



/ 



\ 



tr"L" 



/ 



^ ^m 



NOTE b 



NOTE 6 



Q for tJs"H" or tKs"L" 



/ 



Q<0.3V for tJs"L" or tJr"H" 



Q for tJr"L" or tKr"H' 



/ 



Q >2.4V for tKs"H" or tKr"L" 



Note (6) FORBfDDEN ZONE, if data changes during the shaded time, the state of the outputs cannot be predetermined. 



FIG.1 



SWITCHING WAVEFORMS 



CP 



1.5V 



fPHL- 



JPLH 



f 



\ 



1.5V 



\ 



FIG.2 



1.5V 



/ 



tpLH- 



PHL 
5V 



— I ipi- 
J^1.5V 



Sd 



1.5V 



Q y-\.5V 

h-tPHL* 



^H 



1.5V 



1.5V 



/~ 



\ 



fpHL 
1.5V 



/ 



tPLH 
1.5V 



FIG.3 
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FAIRCHILD TTL/SSI • 9N26/5426, 7426 



QUAD 2-INPUT HIGH VOLTAGE INTERFACE NAND GATE 

DESCRIPTION — These open-collector NAND gates feature high output voltage ratings for interfacing with low threshold voltage MOS logic 
circuits or other 12V systems. Although the output is rated to withstand 15V, the Vqq terminal is connected to the standard 5V source. The 
output transistor will sink 16 mA while maintaining a low-level output voltage of 0.4V maximum thus providing a high fan out driver with the 
nominal power dissipation standard Series 9N/54, 74 gates. 



LOGIC AND CONNECTION DIAGRAM 
DIP (TOP VIEW) 



SCHEMATIC DIAGRAM 

(EACH GATE) 



RFiFKniRmm 



re 






rg^- K' 



[J12J13J[J[5JL6JL7J 

GND 



Positive logic: Y = AB 



ZId, T^d 



-^ 



-O Y OUTPUT 



r 



Component values shown are typical. 



RECOMMENDED OPERATING CONDITIONS 



PARAMETER 


9N26XM/5426XM 


9N26XC/7426XC 


UNITS 


MIN. 


TYP. 


MAX. 


MIN. 


TYP. 


MAX. 


Supply Voltage Vqc 


4.5 


5.0 


5.5 


4.75 


5.0 


5.25 


Volts 


Output Voltage, Vqh 






15 






15 


Volts 


LOW Level Output Current, Iq. 






16 






16 


mA 


Operating Free-Air Temperature Range 


-55 


25 


125 





25 


70 


°C 



B 



X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 



ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) 








PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS (Note 1) 


TEST 


SYMBOL 


MIN. 


TYP. 
(Note 2) 


MAX. 


FIGURE 


V|H 


Input HIGH Voltage 


2.0 






Volts 


Guaranteed Input HIGH Voltage 


88 


V|L 


Input LOW Voltage 






0.8 


Volts 


Guaranteed Input LOW Voltage 


89 


VOH 


Output HIGH Voltage 


15 






Volts 


Vcc = MIN., V|L = 0.8 V, loH = 10mA 


89 


'OH 


Output HIGH Current 






50 


mA 


Vcc = MIN., V|L = 0.8 V, Vqh = 12 V 


89 


Vol 


Output LOW Voltage 






0.4 


Volts 


Vcc = MIN., Iql = 16 mA, V|h = 2.0 V 


88 




Input HIGH Current 






40 


mA 


Vcc = MAX., V|(si = 2.4 V 


Each Input 


90 


'IH 






1.0 


mA 


Vcc = MAX., V||M = 5.5 V 


<IL 


Input LOW Current 






-1.6 


mA 


Vcc = MAX., V|N = 0.4 V, Each Input 


91 


'CCH 


Supply Current HIGH 




4.0 


8.0 


mA 


Vcc = MAX., V|N = OV 


92 


'CCL 


Supply Current LOW 




12 


22 


mA 


Vcc = MAX., V|N = 5.0 V 


92 



SWITCHING CHARACTERISTICS (Ta = 25°C) 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


TEST 


MIN. 


TYP. 


MAX. 


FIGURE 


tPLH 


Turn Off Delay Input to Output 




16 


24 


ns 


Vcc = 5.0 V 
Cl = 15 pF 
Rl = 1.0 kn 


N 


tPHL 


Turn On Delay Input to Output 




11 


17 


ns 



NOTES: 

(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

(2) Typical limits are at Vqc = 5.0 V, 25° C. 
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FAIRCHILD TTL/SSI . 9N27/5427, 7427 



TRIPLE 3-INPUT NOR GATE 



LOGIC AND CONNECTION DIAGRAM 



SCHEMATIC DIAGRAM 

(EACH GATE) 



DIP (TOP VIEW) 



RRriiriRmm 



FLATPAK (TOP VIEW) 







[ilLyLkJLiJlilliJLI 



Positive logic: Y = A+B+C 





OVcc 



Component values shown are typical. 



RECOMMENDED OPERATING CONDITIONS 



PARAMETER 


9N27XM/5427XM 


9N27XC/7427XC 


UNITS 


MIN. 


TYP. 


MAX. 


MIN. 


TYP. 


MAX. 


Supply Voltage V^Q 


4.5 


5.0 


5.5 


4.75 


5.0 


5.25 


Volts 


Operating Free Air Temperature Range 


-55 


25 


125 





25 


70 


°C 


Normalized Fan Out from Each Output, N 


HIGH Level 






20 






20 


U.L. 


LOW Level 






10 






10 


U.L. 



X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging I 
ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 



nformation Section for packages available on this product. 
(Unless Otherwise Noted) 





PARAMETER 


LIMITS 


UNITS 






SYMBOL 


MIN. 


TYP. 
(Note 2) 


MAX. 


TEST CONDITIONS (Note 1 ) 


V|H 


Input HIGH Voltage 


2.0 






Volts 


Guaranteed Input HIGH Voltage 


VlL 


Input LOW Voltage 






0.8 


Volts 


Guaranteed Input LOW Voltage 


VcD 


Input Clamp Diode Voltage 






-1.5 


Volts 


Vcc = MIN., I| =-12 mA 


VOH 


Output HIGH Voltage 


2.4 


3.3 






Vcc = MIN., Iqh = -0-8 mA, V| l = 0.8 V 


Vol 


Output LOW Voltage 




0.22 


0.4 


Volts 


Vcc = MIN., loL= 16 mA, V|H = 2.0 V 


ll 


Input Current at Max. Input Vol. 






1.0 


mA 


Vcc = IVlAX., V|N = 5.5 V 


l|H 


Input HIGH Current 






40 


mA 


Vcc = MAX., Vim = 2.4 v 


l|L 


Input LOW Current 






-1.6 


mA 


Vcc = MAX., V|N = 0.4 V 




Output Short Circuit Current 
(Note 3) 


-20 




-55 


mA 


9N27/5427 


Vcc = MAX. 


'OS 


-18 




-55 


mA 


9N27/7427 


'CCH 


Supply Current HIGH 




10 


16 


mA 


Vcc = MAX., (Note 4) 


'CCL 


Supply Current LOW 




16 


26 


mA 


Vcc = MAX., (Note 5) 



SWITCHING CHARACTERISTICS (Ta = 25°C) 












SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


MIN. 


TYP. 


MAX. 


tPLH 


Turn Off Delay Input to Output 




10 


15 


ns 


Vcc = 5.0 V 
Cl= 15pF 
RL = 400n 


tPHL 


Turn On Delay Input to Output 




7.0 


11 


ns 



NOTES: 

(1) For conditions shown as MIN. or IVIAX., use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

(2) Typical limits are at V^c = 5.0 V, 25°C. 

(3) Not more than one output should be shorted at a time. 

(4) IVleasured with ail inputs grounded, and outputs open. 

(5) Measured with one input of each gate at 4.5 V, the remaining inputs grounded, and outputs open. 
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FAIRCHILD HIGH SPEED TTL/SSI . 9H30/54H30, 74H30 



8-INPUT NAND GATE 



LOGIC AND CONNECTION DIAGRAM 



DIP (TOP VIEW) 



mrniRnRrTim 



I Vcc NC 



LJlilLUULiJLiJLJ 



Positive logic: Y = ABCDEFGH 



FLATPAK (TOP VIEW) 

14 13 12 11 10 9 8 

n n n n n 



NC GND 
NO /^ 




T 


TL 


« 1 . 


1 




- 1— 1 ^cc 1 1 



J LI U U 11 LI 

12 3 4 5 6 7 



SCHEMATIC DIAGRAM 

(EACH GATE) 



M777Z 



£ 



. 2.75 kH 
. R1 



^ 



< 



JDi | d: 



I D3 | D4 I Ds J P6 I d? IDi 



; 470S! 
. R4 



-< 



< 



Component values shown are typical. 
NC — No Internal connection. 



RECOMMENDED OPERATING CONDITIONS 



PARAMETER 


9H30XM/54H30XM 


9H30XC/74H30XC 


UNITS 


MIN. 


TYP. 


MAX. 


MIN. 


TYP. 


MAX. 


Supply Voltage Vqc 


4.5 


5.0 


5.5 


4.75 


5.0 


5.25 


Volts 


Operating Free-Air Temperature Range 


-55 


25 


125 





25 


70 


"C 


Input Loading for Each Input 






1.25 






1.25 


U.L. 



B 



X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See 
ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE 



Packaging Information Section for packages available on this product. 
RANGE (Unless Otherwise Noted) 





PARAMETER 


LIMITS 


UNITS 






TEST 
FIGURE 


SYMBOL 


MIN. 


TYP. 
(Note 2) 


MAX. 


TEST CONDITIONS (Note 1) 


V|H 


Input HIGH Voltage 


2.0 






Volts 


Guaranteed Input HIGH Voltage 


1 


V|L 


Input LOW Voltage 






0.8 


Volts 


Guaranteed input LOW Voltage 


2 


VOH 


Output HIGH Voltage 


2.4 






Volts 


Vcc = MIN., Iqh = -0-5 mA, V|n = 0.8 V 


2 


Vol 


Output LOW Voltage 






0.4 


Volts 


Vcc = MIN., Iql = 20 mA, V|n = 2.0V 


1 




Input HIGH Current 






50 


mA 


VcC = MAX., V|N =2.4 V 


Each Input 


4 


'IH 






1.0 


mA 


Vcc = MAX., V|N = 5.5 V 


l|L 


Input LOW Current 






-2.0 


mA 


Vcc = MAX., V|N = 0.4 V, Each Input 


3 


lOS 


Output Short Circuit Current 
(Note 3) 


-40 




-100 


mA 


Vcc = MAX. 


5 


ICCH 


Supply Current HIGH 




2.5 


4.2 


mA 


Vcc = MAX., V|N =0 V 


6 


'CCL 


Supply Current LOW 




6.5 


10 


mA 


Vcc = MAX., V|N =4.5 V 


6 



SWITCHING CHARACTERISTICS (T^ = 25°C) 





PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


TEST 


SYMBOL 


MIN. 


TYP. 


MAX. 


FIGURE 


tPLH 


Turn Off Delay Input to Output 




6.8 


10 


ns 


Vcc = 5.0V 
Cl = 25 pF 
Rl = 280U 




tPHL 


Turn On Delay Input to Output 




8.9 


12 


ns 


T 



NOTES; 

(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

(2) Typicallimits are at Vcc = 5-0 V, 25°C. 

(3) Not more than one output should be shorted at a time, and duration of short-circuit test should not exceed 1 second. 
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FAIRCHILD TTL/SSI . 9N30/5430, 7430 



8-lNPUT NAND GATE 
LOGIC AND CONNECTION DIAGRAM 



DIP (TOP VIEW) 



FLATPAK (TOP VIEW) 



SCHEMATIC DIAGRAM 



nmrufniRRiFi 




GND 




Positive logic: Y = ABCDEFGH 



innnnrLi 

12 3 4 5 6 7 




riiiiiij 

D, D2 D3 D4 D5 Dg D7 



NC — No internal connection. 



Component values shown are typical. 



RECOMMENDED OPERATING CONDITIONS 



PARAMETER 


9N30XM/5430XM 


9N30XC/7430XC 


UNITS 


MIN. 


TYP. 


MAX. 


MIN. 


TYP. 


MAX. 


Supply Voltage V^c 


4.5 


5.0 


5.5 


4.75 


5.0 


5.25 


Volts 


Operating Free-Air Tennperature Range 


-55 


25 


125 





25 


70 


°C 


Normalized Fan Out from Each Output, N 






10 






10 


U.L. 



X = package type; F for Flatpak, Dfor Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 



ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) 








PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS (Note 1) 


TEST 
FIGURE 


SYMBOL 


MIN. 


TYP. 
(Note 2) 


MAX. 


V|H 


Input HIGH Voltage 


2.0 






Volts 


Guaranteed Input HIGH Voltage 


1 


V|L 


Input LOW Voltage 






0.8 


Volts 


Guaranteed Input LOW Voltage 


2 


VOH 


Output HIGH Voltage 


2.4 


3.3 




Volts 


Vcc = MIN., Iqh = -0.4 mA, V|n = 0.8 V 


2 


Vol 


Output LOW Voltage 




0.22 


0.4 


Volts 


Vcc = MIN., Iql = 16 mA, V|n = 2.0 V 


1 


l|H 


Input HIGH Current 






40 


mA 


Vcc = MAX., V|N = 2.4 V 


Each Input 


4 






1.0 


mA 


Vcc = MAX., V|N = 5.5 V 


Ml 


Input LOW Current 






-1.6 


mA 


Vcc = MAX., V|N = 0.4 V, Each Input 


3 




Output Short Circuit Current 
(Note 3) 


-20 




-55 


mA 


9 N 30/5430 


Vcc = MAX. 




'OS 


-18 




-55 


mA 


9N30/7430 


5 


'com 


Supply Current HIGH 




1.0 


2.0 


mA 


Vcc = MAX., V|N = V 


6 


'CCL 


Supply Current LOW 




3.0 


6.0 


mA 


Vcc = MAX., V|N = 5.0 V 


6 



SWITCHING CHARACTERISTICS (Ta = 25°C) 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


TEST 


MIN. 


TYP. 


MAX. 


FIGURE 


tPLH 


Turn Off Delay Input to Output 




13 


22 


ns 


Vcc = 5.0 V 
Ci_= 15 pF 
RL = 400a 


A 


tPHL 


Turn On Delay Input to Output 




8.0 


15 


ns 



NOTES: 

(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

(2) Typical limits are at VqC = 5.0 V, 25°C. 

(3) Not more than one output should be shorted at a time. 
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FAIRCHILD TTL/SSI . 9N32/5432, 7432 



QUAD2-INPUT0R GATE 



LOGIC AND CONNECTION DIAGRAM 



DIP (TOP VIEW) 



FiRfiiifnifi^Fim 









LJUJUJLJLyLJLJ 



Positive logic: Y = A+B 



FLATPAK (TOP VIEW) 




SCHEMATIC DIAGRAM 

(EACH GATE) 




Component values shown are typical. 



RECOMMENDED OPERATING CONDITIONS 







9N32XM/5432XM 


9N32XC/7432XC 


UNITS 


PARAMETER 


MIN. 


TYP. 


MAX. 


MIN. 


TYP. 


MAX. 


Supply Voltage Wqc 


4.5 


5.0 


5.5 


4.75 


5.0 


5.25 


Volts 


Operating Free-Air Temperature Range 


-55 


25 


125 





25 


70 


°C 




HIGH Level 






20 






20 


U.L. 


Normalized Fan Out from Each Output, N 


LOW Level 






10 






10 


U.L. 



B 



X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 
ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) 





PARAMETER 


LIMITS 


UNITS 






SYMBOL 


MIN. 


TYP. 
(Note 2) 


MAX. 


TEST CONDITIONS (Note 1 ) 


V|H 


Input HIGH Voltage 


2.0 






Volts 


Guaranteed Input HIGH Voltage 


V|L 


Input LOW Voltage 






0.8 


Volts 


Guaranteed Input LOW Voltage 


VCD 


Input Clamp Diode Voltage 






-1.5 


Volts 


Vcc = MAX., I| = -12mA 


VOH 


Output HIGH Voltage 


2.4 


3.3 




Volts 


Vcc=MIN., Iqh = -0-8 mA,V|H = 2.0 V 


Vol 


Output LOW Voltage 




0.22 


0.4 


Volts 


Vcc = MIN., loL= 16 mA, V|L = 0.8 V 


ll 


Input Current at Maximum Input Voltage 






1.0 


mA 


Vcc = MAX.,V|N = 5.5 V 


'IH 


Input HIGH Current 






40 


HA 


Vcc = MAX., V|N = 2.4 V 


l|L 


Input LOW Current 






-16 


mA 


Vcc = MAX., V|N = 0.4 V 




Output Short Circuit Current (Note 3) 


-20 




-55 


mA 


9N32/5432 


Vcc=MAX. 


'OS 


-18 




-55 


mA 


9N32/7432 


'CCH 


Supply Current HIGH 




15 


22 


mA 


Vcc = MAX., (Note 4) 


'CCL 


Supply Current LOW 




23 


38 


mA 


Vcc = MAX., (Note5) 



SWITCHING CHARACTERISTICS (Ta = 25°C) 





PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


SYMBOL 


MIN. 


TYP. 


MAX. 


tPLH 


Turn Off Delay Input to Output 




10 


15 


ns 


Vcc = 5.0V 
Cl= 15 pF 
R|_ = 400n 


tPHL 


Turn On Delay Input to Output 




14 


22 


ns 



NOTES: 

(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

(2) Typical limits are at V^c = 5.0 V, 25°C. 

(3) Not more than one output should be shorted at a time. 

(4) Measured with one input of each gate at 4.5 V, the remaining inputs grounded and outputs open. 

(5) Measured with both inputs of all gates grounded, and outputs open. 
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FAIRCHILD TTL/SSI . 9N37/5437, 7437 . 9N38/5438, 7438 



QUAD 2-INPUT NAND BUFFER 
LOGIC AND CONNECTION DIAGRAM 
DIP (TOP VIEW) FLATPAK (TOP VIEW) 



RRRiTiinFim 






— fch rfC>-| 



nnonininiinni 



Positive logic: Y = AB 




9N37/5437, 7437 
(TOTEM-POLE OUTPUT) 



SCHEMATIC DIAGRAM 

(EACH BUFFER) 



9N38/5438, 7438 
(OPEN-COLLECTOR OUTPUT) 



■ 3.6 kn > 60on 



r^^^ 



ur 



t 






• 400n .^ 3,6 kn 



-O GND 



■ 3.6 kfi > 600n 



AO 



r-V^ 



BO- 



y\ < <toon 

■ i i 



RECOMMENDED OPERATING CONDITIONS 



PARAMETER 


9N37XM/5437XM 
9N38XM/5438XM 


9N37XC/7437XC 
9N38XC/7438XC 


UNITS 




MIN. 


TYP. 


MAX. 


MIN. 


TYP. 


MAX. 




Supply Voltage Vqc 


4.5 


5.0 


5.5 


4.75 


5.0 


5.25 


Volts 


Operating Free-Air Temperature Range 


-55 


25 


125 





25 


70 


°C 


Nornnalized Fan Out from Each Output, N 






30 






30 


U.L. 



X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 
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FAIRCHILD TTL/SSI . 9N37/5437, 7437 . 9N38/5438, 7438 



9N37/5437, 7437 

ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) 





PARAMETER 


LIMITS 


UNITS 




SYMBOL 


MIN. 


TYP. 
(Note 2) 


MAX. 


TEST CONDITIONS (Note 1) 


V|H 


Input HIGH Voltage 


2.0 






Volts 


Guaranteed Input HIGH Voltage 


V|L 


Input LOW Voltage 






0.8 


Volts 


.Guaranteed Input LOW Voltage 


VCD 


Input Clamp Diode Voltage 






-1.5 


Volts 


Vcc = MIN., I| =-12mA 


VOH 


Output HIGH Voltage 


2.4 






Volts 


Vcc = MIN., IOH = -''-2mA, V|L = 0.8 V 


Vol 


Output LOW Voltage 




0.22 


0.4 


Volts 


Vcc = MIN., loL = 48 mA, V|h = 2.0 V 


ll 


Input Current at Maximum Input Voltage 






1.0 


mA 


Vcc = MAX., V|N = 5.5 V 


l|H 


Input HIGH Current 






40 


mA 


Vcc = MAX., V|N = 2.4 V 


l|L 


Input LOW Current 






-1.6 


mA 


Vcc = MAX., V|N = 0.4 V 


'OS 


Output Short Circuit Current (Note 3) 


-20 




-70 


mA 


VcC = MAX.,V|N = OV 


'CCH 


Supply Current HIGH 




9.0 


15.5 


mA 


Vcc = MAX., All Inputs at V 


'CCL 


Supply Current LOW 




34 


54 


mA 


Vcc = MAX., All Inputs at 5.0 V 



SWITCHING CHARACTERISTICS (Ta = 25°C) 














SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 




MIN. 


TYP. 


MAX. 




tPLH 


Turn Off Delay Input to Output 




13 


22 


ns 


Vcc = 5.0 V 
Cl = 45pF 
Rl= 133n 




tPHL 


Turn On Delay Input to Output 




8.0 


15 


ns 





B 



9N38/5438, 7438 

ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) 





1 ' — — ~~ 

PARAMETER 


LIMITS 


UNITS 




SYMBOL 


MIN. 


TYP. 
(Note 2) 


MAX. 


TEST CONDITIONS (Note 1 ) 


V|H 


Input HIGH Voltage 


2.0 






Volts 


Guaranteed Input HIGH Voltage 


V|L 


Input LOW Voltage 






0.8 


Volts 


Guaranteed Input LOW Voltage 


VCD 


Input Clamp Diode Voltage 






-1.5 


Volts 


Vcc = MIN., 'l = -12mA 


'OH 


Output HIGH Current 






250 


mA 


Vcc = MIN., VoH = 5.5 V, V|l = 0.8 V 


Vol 


Output LOW Voltage 




0.22 


0.4 


Volts 


Vcc = MIN., Iql = 48 mA, V|h = 2.0 V 


ii 


Input Current at Maximum Input Voltage 






1.0 


mA 


Vcc = MAX., V|N = 5.5 V 


l|H 


Input HIGH Current 






40 


HA 


VcC = MAX.,V|N = 2.4 V 


l|L 


Input LOW Current 






-1.6 


mA 


Vcc = MAX., V|N = 0.4 V 


'CCH 


Supply Current HIGH 




5.0 


8.5 


mA 


Vcc = MAX., All Inputs at V 


'CCL 


Supply Current LOW 




34 


54 


mA 


Vcc = MAX., All Inputs at 5.0 V 



SWITCHING CHARACTERISTICS (Ta = 25°C) 
















PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 




SYMBOL 


MIN. 


TYP. 


MAX. 




tPLH 


Turn Off Delay Input to Output 




14 


22 


ns 


Vcc = 5.0 V 
Cl = 45pF 
Rl = 133n 




tPHL 


Turn On Delay Input to Output 




11 


18 


ns 





NOTES: 

(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

(2) Typical limits are at Vcc ~ ^-^ V, 25°C. 

(3) Not more than one output should be shorted at a time, and duration of the short-circuit test should not exceed one second. 
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FAIRCHILDTTL/SSI . 9 N 39/5439, 7439 



QUAD 2-INPUT NAND BUFFER (WITH OPEN COLLECTOR OUTPUT) 



LOGIC AND CONNECTION DIAGRAMS 



DIP (TOP VIEW) 



RRmnF^rnfTi 









UJLyyjLJLLlLJLJ 

GND 

Positive logic: Y = AB 



"Open Collector 



FLATPAK (TOP VIEW) 



IJ id. li lu y 

nnnfifi 




4^ fev-- 

trtmy 



SCHEMATIC DIAGRAM 

(EACH GATE) 




Component values shown are typical. 



RECOMMENDED OPERATING CONDITIONS 



PARAMETER 


9N39XM/5439XM 


9N39XC/7439XC 




MIN 


TYP 


MAX 


MIN 


TYP 


MAX 


UNITS 


Supply Voltage Vcc 


4.5 


5.0 


5.5 


4.75 


5.0 


5.25 


Volts 


Operating free-air temperature range 


-55 


25 


125 





25 


70 


°C 


Normalized fan out from each output, N 






30 






30 


U.L. 



X - package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 
ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) 





PARAMETER 


LIMITS 


UNITS 






TEST 
FIGURE 


SYMBOL 


MIN 


TYP 

(Note 2) 


MAX 


TEST CONDITIONS 
(Note 1 ) 


V|H 


Input HIGH Voltage 


2.0 






Volts 


Guaranteed Input HIGH Voltage 


1 


V|L 


Input LOW Voltage 






0.8 


Volts 


Guaranteed Input LOW Voltage 


7 


VcD 


Input Clamp Diode Voltage 






-1.5 


Volts 


Vcc = MIN., I| = -12mA, 
Other Input OPEN 


85 


'oh 


Output HIGH Current 






250 


mA 


VoH = 5.5V Vcc = MIN. 

V| |_ = 0.8 V Other input = Vcc 


7 




Output LOW Voltage 




0.22 


0.4 


Volts 


Iql =48mA 


Vcc = MIN. 
V|N = 2.0 V 
Other input = 2.0V 




Vol 






0.5 


Volts 


Iql = 60 mA 


1 




1 9N39/7439 






0.6 


Volts 


Iql =80 mA 






Input HIGH Current 






40 


mA 


Vcc = MAX., V|N = 2.4 V 
Other Input = V 


4 


l|H 






1.0 


mA 


Vcc = MAX., V|N =5.5 V 
Other Input = V 




l|L 


Input LOW Current 






-1.6 


mA 


Vcc = MAX., V|N =0.4 V 
Other Input = 4.5 V 


3 


'CCH 


Supply Current HIGH 




5.0 


8.5 


mA 


Vcc = MAX., All Inputs =0 V 


6 


'CCL 


Supply Current LOW 




34 


54 


mA 


Vcc = MAX., All Inputs = 5.0 V 


6 



SWITCHING CHARACTERISTICS (Ta = 25°C) 



SYMBOL 



tPLH 



tPHL 



PARAMETER 



Turn Off Delay Input to Output 



Turn On Delay Input to Output 



LIMITS 



MIN 



TYP 



14 



12 



MAX 



22 



18 



UNITS 



TEST CONDITIONS 



Vcc = 5.0 V 
Cl = 45pF 
Rl = 133i2 



TEST 
FIGURE 



NOTES: 

(1) For conditions shown as IVIIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

(2) Typical limits are at V^c = 5.0 V, 25°C. 
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FAIRCHILD HIGH SPEED TTL/SSI . 9H40/54H40, 74H40 



DUAL 4-INPUT NAND BUFFER 



LOGIC AND CONNECTION DIAGRAM 

DIP (TOP VIEW) FLATPAK (TOP VIEW) 



nrararifr^imR 






B 



LJlilUJLiJlillilLJ 



Positive logic: Y = ABCD 



14 13 12 11 10 9 8 

n n n n n 



m 



NC Vcc NC I 




ouyyyy 

1 2 3 4 5 6 7 



SCHEMATIC DIAGRAM 

(EACH GATE) 




Component values shown are typical. 
NC — No internal connection 



RECOMMENDED OPERATING CONDITIONS 



PARAMETER 



Supply Voltage \/qq 



Operating Free-Air Temperature Range 



Fan Out from Each Output 



9H40XM/54H40XM 



MIN. 



4.5 



-55 



TYP. 



5.0 



25 



MAX. 



5.5 



125 



37.5 



9H40XC/74H40XC 



MIN. 



4.75 



TYP. 



5.0 



25 



MAX. 



5.25 



70 



37.5 



UNITS 



Volts 



"C 



U.L. 



X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 
ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) 





PARAMETER 


LIMITS 


UNITS 






TEST 


SYMBOL 


MIN. 


TYP. 
(Note 2) 


MAX. 


TEST CONDITIONS (Note 1) 


FIGURE 


ViH 


Input HIGH Voltage 


2.0 






Volts 


Guaranteed Input HIGH Voltage 


1 


V|L 


Input LOW Voltage 






0.8 


Volts 


Guaranteed Input LOW Voltage 


2 


VOH 


Output HIGH Voltage 


2.4 






Volts 


Vcc = MIN., Iqh = -1-5 mA, V|n = 0.8 V 


2 


Vol 


Output LOW Voltage 






0.4 


Volts 


Vcc = MIN., Iql =60 mA, V||\) = 2.0V 


1 




Input HIGH Current 






100 


HA 


Vcc= MAX., V|N =2.4 V 


Each Input 


4 


'IH 






1.0 


mA 


Vcc = MAX., V|N = 5.5 V 




l|L 


Input LOW Current 






-4.0 


mA 


Vcc = MAX., V|N = 0.4 V, Each Input 


3 


'OS 


Output Short Circuit Current 
(Note 3) 


-40 




-125 


mA 


Vcc = MAX. 


5 


Iqch 


Supply Current HIGH 




10.4 


16 


mA 


Vcc = MAX., V|N = V 


6 


'CCL 


Supply Current LOW 




25 


40 


mA 


VcC = MAX., V|N =4.5 V 


6 



SWITCHING CHARACTERISTICS (Ta = 25°C) 





PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


TEST 


SYMBOL 


MIN. 


TYP. 


MAX. 


FIGURE 


tPLH 


Turn Off Delay Input to Output 




6.5 


12 


ns 


Vcc = 5.0V 
CL = 25pF 
Rl = 93£7 


T 


tPHL 


Turn On Delay Input to Output 




8.5 


12 


ns 





NOTES: 

(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operatmg conditions for the applicable 

device type. 

(2) Typical limits are at Vqc = 5.0 V, 25° C. 

(3) Not more than one output should be shorted at a time, and duration of short-circuit test should not exceed 1 second. 
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FAIRCHILD TTL/SSI . 9N40/5440, 7440 



DUAL 4-INPUT NAND BUFFER 
LOGIC AND CONNECTION DIAGRAM 

DIP (TOP VIEW) FLATPAK (TOP VIEW) 






inimiRfniiT^mm 



EI 



^D^ 



iji3njQj]tj|tj[7j 



injUUl 




onnni 




Positive logic: Y = ABCD 

NC — No internal connection. 



VccO 



SCHEMATIC DIAGRAM 

(EACH GATE) 




Conrtponent values shown are typical. 



RECOMMENDED OPERATING CONDITIONS 



PARAMETER 


9N40XM/5450XM 


9N40XC/7440XC 






MIN. 


TYP. 


MAX. 


MIN. 


TYP. 


MAX. 


UNITS 


Supply Voltage Vcc 


4.5 


5.0 


5.5 


4.75 


5.0 


5.25 


Volts 


Operating Free-Air Temperature Range 


-55 


25 


125 





25 


70 


°C 


Normalized Fan Out from Each Output, N 






30 






30 


U.L. 



X - package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 
ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) 





PARAMETER 


LIMITS 


UNITS 










SYMBOL 


MIN. 


TYP. 
(Note 2) 


MAX. 


TEST CONDITIONS (Note 1) 


TEST 
FIGURE 


V|H 


Input HIGH Voltage 


2.0 






Volts 


Guaranteed Input HIGH Voltage 


1 


V|L 


Input LOW Voltage 






0.8 


Volts 


Guaranteed Input LOW Voltage 


2 


VOH 


Output HIGH Voltage 


2.4 


3.3 




Volts 


Vqc = MIN.. IQH = -1 -2 nnA, V|n = 0.8 V 


2 


Vol 


Output LOW Voltage 




0.28 


0.4 


Volts 


Vcc = M'N., IqL = 48 mA, V|n = 2.0 V 


1 


l|H 


Input HIGH Current 






40 


mA 


Vcc = MAX., V|N = 2.4 V 


Each Input 








1.0 


mA 


Vcc = MAX., V|N = 5.5 V 




l|L 


Input LOW Current 






-1.6 


mA 


Vcc = MAX., V|N = 0.4 V, Each Input 


3 


'OS 


Output Short Circuit Current 
(Note 3) 


-20 




-70 


mA 


9N40/5440 


Vcc = MAX. 


5 


-18 




-70 


mA 


9N40/7440 


'CCH 


Supply Current HIGH 




4.0 


8.0 


mA 


Vcc = MAX., V|N = OV 


6 


"CCL 


, Supply Current LOW 




17 


27 


mA 


Vcc = MAX.. V(M = 5.0 V 


6 



SWITCHING CHARACTERISTICS (T^ = 25°C) 












SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


TEST 




MIN. 


TYP. 


MAX. 


FIGURE 


tPLH 


Turn Off Delay Input to Output 




13 


22 


ns 


Vcc = 5.0 V 
Cl= 15 pF 
Rl= 133 12 




tPHL 


Turn On Delay Input to Output 




8.0 


15 


ns 


A 



NOTES: 

(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

(2) Typical limits are at Vqq = 5.0 V, 25°C. 

(3) Not more than one output should be shorted at a time. 
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FAIRCHILD SUPER HIGH SPEED TTL/SSI . 9S40/54S40, 74S40 



DUAL 4-INPUT NAND BUFFER 



LOGIC AND CONNECTION DIAGRAM 
DIP (TOP VIEW) 



SCHEMATIC DIAGRAM 

(EACH GATE) 



nfiiiRinRrniTi 






EJ 



^>] 



UuIEEMEM 



NC GND 



NC— No internal connection. 




Positive logic: Y = ABCD 



RECOMMENDED OPERATING CONDITIONS 



Component values shown are typical. 





9S40XM/54S40XM 


9S40XC/74S40XC 


UNITS 


PARAMETER 


MIN. 


TYP. 


MAX. 


MIN. 


TYP. 


MAX. 


Supply Voltage Vqc 


4.5 


5.0 


5.5 


4.75 


5.0 


5.25 


Volts 


Operating Free-Air Temperature Range 


-55 


25 


125 





25 


75 


°C 


Fan Out From Each Output 






37.5* 






37.5* 


U.L. 



B 



'37.5 (U.L.) is the LOW drive factor and 75 (U.L.) is the HIGH drive factor. 

X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 

ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) 









LIMITS 


UNITS 






SYMBOL 


PARAMETER 


MIN. 


TYP. 
(Note 2) 


MAX. 


TEST CONDITIONS (Note 1 ) 


V|H 


Input HIGH Voltage 


2.0 






Volts 


Guaranteed Input HIGH Voltage 


VlL 


Input LOW Voltage 






0.8 


Volts 


Guaranteed Input LOW Voftage 


VCD 


Input Clamp Diode Voltage 




-0.65 


-1.2 


Volts 


Vcc= MIN., l|N = -18mA 




Output HIGH Voltage 


XM 


2.5 


3.4 




Volts 


Vcc = MIN., loH = -3.0mA, V|n = 0.8V 


VOH 


XC 


2.7 


3.4 




Vol 


Output LOW Voltage 




0.4 


0.5 


Volts 


Vcc = MIN., Iql = 60mA, V||\j = 2.0V 




Input HIGH Current 




1.0 


100 


mA 


Vcc = MAX., V|N = 2.7V 


Each Input 


l|H 






1.0 


mA 


Vcc = MAX., V|N = 5.5V 


l|L 


Input LOW Current 




-2.5 


-4.0 


mA 


Vcc = MAX., V|N = 0.5V Each Input 


'OS 


Output Short Circuit Current 
(Note 3) 


-50 


-150 


-225 


mA 


Vcc = MAX., VoUT = OV 


'CCH 


Supply Current HIGH 




8.2 


18.0 


mA 


Vcc = MAX., V|N=OV 


'CCL 


Supply Current LOW 




27.2 


44.0 


mA 


Vcc = MAX., Inputs Open 



SWITCHING CHARACTERISTICS (Ta = 25°C) 





PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


TEST 


SYMBOL 


MIN. 


TYP. 


MAX. 


FIGURES 


tPLH 


Turn Off Delay Input to Output 


2.0 


4.0 


6.5 


ns 


Vcc = 5.0V 
Cl = 50pF 


DD 


tPHL 


Turn On Delay Input to Output 


2.0 


4.0 


6.5 


ns 



NOTES: 

(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

(2) Typical limits are at Vqc = 5.0V, 25°C. 

(3) Not more than one output should be shorted at a time. 
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FAIRCHILD HIGH SPEED TTL/SSI . 9H50/54H50, 74H50 . 9H51/54H51, 74H51 



DUAL 2-WIDE 2-INPUT AND-OR-INVERT GATE 



LOGIC AND CONNECTION DIAGRAM 



DIP (TOP VIEW) 



FLATPAK (TOP VIEW) 



SCHEMATIC DIAGRAM 

(EACH GATE) 



Vcc IB X X 10 IC 1Y 




lA 2A 2B 2C 2D 2Y GND 



10 IC 1Y GND 2Y 20 2C 

14 13 12 11 10 9 8 





12 3 4 5 6 7 



Positive logic: Y = (AB) + (CD) + (X) 

(X = Output of 9H60/54H60, 74H60 or 
9H62/54H62, 74H62) 



NOTPS: 



(a) 
(b) 
(c) 
(d) 

(e) 



Component values shown are typical. 

Both expander inputs are used simultaneously for expanding. 

If expander is not used leave X and X pins open. 

Expander inputs X and X are functional on the 9H50/54H50, 74H50 circuits only. Make no external connection to X and 

the9H51/54H51, 74H51. 

A total of four 9H60/54H60, 74H60 expander gates or one 9H62/54H62, 74H62 expander gate may be connected to the 

inputs. 



X pins of 
expander 



RECOMMENDED OPERATING CONDITIONS 



PARAMETER 


9H50XM/54H50XM 
9H51XM/54H51XM 


9H50XC/74H50XC 
9H51XC/74H51XC 


UNITS 




MIN. 


TYP. 


MAX. 


MIN. 


TYP. 


MAX. 




Supply Voltage Vqc 


4.5 


5.0 


5.5 


4.75 


5.0 


5.25 


Volts 


Operating Free-Air Temperature Range 


-55 


25 


125 





25 


70 


°C 


Input Loading for Each Input 






1.25 






1.25 


U.L. 



X - package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 
ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) 





PARAMETER 


LIMITS 


UNITS 








SYMBOL 


MIN. 


TYP. 
(Note 2) 


MAX. 


TEST CONDITIONS (Note 1) 


TEST 
FIGURE 


V|H 


Input HIGH Voltage 
(Note 4) 


2.0 






Volts 


Guaranteed Input HIGH Voltage 


21 


V|L 


Input LOW Voltage 
(Note 5) 






0.8 


Volts 


Guaranteed Input LOW Voltage 


22 


VOH 


Output HIGH Voltage 


2.4 






Volts 


Vcc = MIN., Iqh = -0-5 mA, V|n = 0.8 V 


22 


Vol 


Output LOW Voltage 






0.4 


Volts 


Vcc = MIN., Iql = 20 mA, V|n = 2.0 V 


21 


l|H 


Input HIGH Current 






50 


mA 


Vcc = MAX., V||vj = 2.4 V 


Each Input 


24 






1.0 


mA 


Vcc = MAX., V||vj = 5.5 V 


l|L 


Input LOW Current 






-2.0 


mA 


Vcc = MAX., V|N = 0.4 V, Each Input 


23 


'OS 


Output Short Circuit Current 
(Note 3) 


-40 




-100 


mA 


Vcc = MAX. 


25 


'CCH 


Supply Current HIGH 




8.2 


12.8 


mA 


Vcc = MAX., V|N = V 


27 


'CCL 


Supply Current LOW 




15.2 


24 


mA 


Vcc = MAX., V|N =4.5 V 


26 



NOTES: 

(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable 
device type. Expander pins are open. 

(2) Typical limits are at V^c = 5.0 V, 25° C. 

(3) Not more than one output should be shorted at a time, and duration of short-circuit test should not exceed 1 second. 

(4) Required at both input terminals of either AND section to ensure LOW level at output. 

(5) Required at one input terminal of each AND section to ensure HIGH level at output. 
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FAIRCHILD HIGH SPEED TTL/SSI • 9H50/54H50, 74H50 • 9H51/54H51, 74H51 



ELECTRICAL CHARACTERISTICS (9H50/54H50 Circuits Only) Using Expander Inputs, Vcc = 4.5 V, Ta = -55°C 





PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


TEST 


SYMBOL 


MIN. 


TYP. 


MAX. 


FIGURE 


l|NX 


Expander^Node Input Current 






-5.85 


mA 


Vx= 1.4 V 


104 


Vbeiq) 


Base-Emitter Voltage of 
Output Transistor Q 






1.0 


Volts 


Iql = 20 mA, 1 1 = 700 /uA, Ri = On 


29 


VOH 


Output HIGH Voltage 


2.4 






Volts 


Iqh = -500 /iA, li = 320 mA, I2 = -320 nA 


30 


Vol 


Output LOW Voltage 






0.4 


Volts 


IOL = 20mA, I1 =470mA, Ri =68^ 


29 



ELECTRICAL CHARACTERISTICS (9H50/74H50 Circuits Only) Using Expander Inputs, Vcc = 4.75 V, Ta = 0°C 





PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


TEST 


SYMBOL 


MIN. 


TYP. 


MAX. 


FIGURE 


l|NX 


Expander-Node Input Current 






-6.3 


mA 


Vx = 1 .4 V 


104 


VbE(Q) 


Base-Emitter Voltage of 
Output Transistor Q 






1.0 


Volts 


IOL = 20mA, I1 = 1.1 mA, Ri = 0J2 


29 


VOH 


Output HIGH Voltage 


2.4 






Volts 


Iqh = -500 mA, 1 1 = 570 juA, I2 = -570 /uA 


30 


Vol 


Output LOW Voltage 






0.4 


Volts 


Iql = 20 mA, I1 = 600 nA, Ri = 63^2 


29 



I 



SWITCHING CHARACTERISTICS, Expander Pins are Open (Ta = 25°C) 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


TEST 


MIN. 


TYP. 


MAX. 


FIGURE 


tPLH 


Turn Off Delay Input to Output 




6.8 


11 


ns 


Vcc = 5.0 V 
CL = 25pF 
Rl = 280n 




tPHL 


Turn On Delay Input to Output 




6.2 


11 


ns 


T 



SWITCHIN'G CHARACTERISTICS (9H50/54H50, 74H50 Circuits Only) (Ta = 2S°C) 





PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


TEST 


SYMBOL 


MIN. 


TYP. 


MAX. 


FIGURE 


tPLH 


Turn Off Delay Input to Output 




11 




ns 


Vcc = 5.0 V 
Cl = 25pF 
RL = 280n 
*Cx = 15pF 


U 
*MM &NN 


tPHL 


Turn On Delay Input to Output 




7.4 




ns 
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FAIRCHILD TTL/SSI . 9N50/5450, 7450 . 9N51/5451, 7451 



EXPANDABLE DUAL 2-WIDE 2-INPUT AND-OR-INVERT GATE 



LOGIC AND CONNECTION DIAGRAM 
DIP (TOP VIEW) FLATPAK (TOP VIEW) 



CC 1B X X ID IC lY 

iniRRfniRmm_ 




U12J13JL1|L=J16JLJ 

1A 2A 28 2C 2D 2Y GND 



ID IC lY GND 2Y 2D 2C 
14 13 12 11 10 9 




LJULJlJlJlJ 

12 3 4 5 6 7 

X X lA V(.(. IB 2A 2B 

(See Note d) 



Vcco 



GATE 1 OF 

9N50/6450, 7450 ONLY 

(See Note d) 



SCHEMATIC DIAGRAM 

(EACH GATE) 




Positfve logic: Y = (AB) + (CD) + (X) 

(X = Output of 9N60/5460, 7460) 

NOTES: 

(a) Component values shown are typical. 

(b) Both expander inputs are used simultaneously for expanding. 

(c) If expander is not used leave X and X pms open. 

(d) Make no external connection to X and X pins of the 9N51/5451, 7451. 

(e) A total of four expander gates can be connected to the expander inputs. 



RECOMMENDED OPERATING CONDITIONS 



PARAMETER 


9N50XM/5450XM 
9N51XM/5451XM 


9N50XC/7450XC 
9N51XC/7451XC 


UNITS 




MIN. 


TYP. 


MAX. 


MIN. 


TYP. 


MAX. 




Supply Voltage Vqq 


4.5 


5.0 


5.5 


4.75 


5.0 


5.25 


Volts 


Operating Free-Air Temperature Range 


-55 


25 


125 





25 


70 


"C 


Normalized Fan Out from Each Output, N 






10 






10 


U.L. 



X - package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 
ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) 





PARAMETER 


LIMITS 


UNITS 








TEST 
FIGURE 


SYMBOL 


MIN. 


TYP. 
(Note 2) 


MAX. 


TEST CONDITIONS (Note 1) 


V|H 


Input HIGH Voltage (Note 4) 


2.0 






Volts 


Guaranteed Input HIGH Voltage 


21 


V|L 


Input LOW Voltage (Note 5) 






0.8 


Volts 


Guaranteed Input LOW Voltage 


22 


VOH 


Output HIGH Voltage 


2.4 


3.3 




Volts 


Vcc = MIN., Iqh = -0.4 mA, V|n = 0.8 V 


22 


Vol 


Output LOW Voltage 




0.22 


0.4 


Volts 


Vcc = MIN., Iql = 16 mA, V|N = 2.0 V 


21 


l|H 


Input HIGH Current 






40 


mA 


Vcc = MAX., V|N = 2.4 V 


Each Input 


24 






1.0 


mA 


Vcc = MAX., V|N = 5.5 V 


l|L 


Input LOW Current 






-1.6 


mA 


Vcc = MAX., V(|vj = 0.4 V, Each Input 


23 


'OS 


Output Short Circuit Current 
(Note 3) 


-20 




-55 


mA 


9N50/5450;9N51/5451 


Vcc = MAX. 


25 


-18 




-55 


mA 


9N50/7450;9N51/7451 


'CCH 


Supply Current HIGH 




4.0 


8.0 


mA 


Vcc = MAX.,V|N = OV 


26 


'CCL 


Supply Current LOW 




7.4 


14 


mA 


Vcc = MAX., V||\i = 5.0 V 


27 



NOTES: 

(1) For conditions shown as MIN. oj^ MAX., use the appropriate value specified under recommended operating conditions for the applicable 
device type. Expander inputs X and X are open. 

(2) Typical limits are at Vqc = 5.0 V, 25°C. 

(3) Not more than one output should be shorted at a time. 

(4) Required at both input terminals of either AND section to ensure LOW level at output.. 

(5) Required at one input terminal of each AND section to ensure HIGH level at output. 
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FAIRCHILD TTL/SSI . 9N50/5450, 7450 . 9N51/5451, 7451 



ELECTRICAL CHARACTERISTICS <9N50/5450 CIRCUITS), Using Expander Inpjjts, Vcc = 4.5 V, Ta = -55°C 


SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


TEST 


MIN. 


TYP. 


MAX. 


FIGURE 


'X 


Expander Current 






2.9 


mA 


Vi =0.4 V, loL= 16 mA 


28 


VbE(Q) 


Base-Emitter Voltage of 
Output Transistor Q 






1.0 


Volts 


Iql = 16 mA, l-j = 0.41 mA, Ri = 0J2 


29 


VOH 


Output HIGH Voltage 


2.4 


3.3 




Volts 


Iqh = -400mA, Ii =0.15 mA, I2 = -0.15 mA 


30 


Vol 


Output LOW Voltage 




0.22 


0.4 


Volts 


Iql = 16 mA, I1 =0.3 mA, Ri = 138^ 


29 


ELECTRICAL CHARACTERISTICS (9N50/7450 CIRCUITS), Using Expander Inputs, Vcc = 4.75 V, Ta = 0°C 


SYlViBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


TEST 


MIN. 


TYP. 


MAX. 


FIGURE 


ix 


Expander Current 






3.1 


mA 


Vi =0.4 V, loL = 16 mA 


28 


VbE(Q) 


Base-Emitter Voltage of 
Output Transistor Q 






1.0 


Volts 


Iql = 16 mA, I1 = 0.62 mA, Ri = 0J2 


29 


VoH 


Output HIGH Voltage 


2.4 


3.3 




Volts 


Iqh = -400juA, ^ = 270 juA, I2 = -270mA 


30 


Vol 


Output LOW Voltage 




0.22 


0.4 


Volts 


Iql = 16 mA, ^ = 0.43 mA, Ri = 130i2 


29 


SWITCHING CHARACTERISTICS (Ta = 25°C) 


SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


TEST 


MIN. 


TYP. 


MAX. 


FIGURE 


tPLH 


Turn Off Delay Input to Output 




13 


22 


ns 


Vcc = 5.0 V 
CL = 15pF 
RL = 400n 


A 


tPHL 


Turn On Delay Input to Output 




8.0 


15 


ns 







E 
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FAIRCHILD HIGH SPEED TTL/SSI . 9H52/54H52, 74H52 



EXPANDABLE 2-2-2-3-1 NPUT AN D-OR GATE 



LOGIC AND CONNECTION DIAGRAM 

FLATPAK (TOP VIEW) 



DIP (TOP VIEW) 

CC I H G F X Y 



B X Y GND NC I 

14 13 12 11 10 9 



f rr^ 

'iJjlIjLijiljiijLeJLI 



A B CD E NC GND 




Positive logic: 



Positive logic: 



Y = (AB) + (CDE) + (FG) + (HI) + (X) Y = (AB) + (CD) + (EF) + (GHI) + (X) 
(X = Output of 9H61/54H61, 74H61) 

NOTES: 

(a) Component values shown are typical. 

(b) A total of six expander gates may be connected to the expander input X. 

(c) NC — No internal connection. 



RECOMMENDED OPERATING CONDITIONS 



SCHEMATIC DIAGRAM 




PARAMETER 


9H52XM/54H52XM 


9H52XC/74H52XC 




MIN. 


TYP. 


MAX. 


MIN. 


TYP. 


MAX. 


UNITS 


Supply Voltage Vcc 


4.5 


5.0 


5.5 


4.75 


5.0 


5.25 


Volts 


Operating Free-Air Temperature Range 


-55 


25 


125 





25 


70 


°C 


Input Loading for Each input 






1.25 






1.25 


U.L. 



X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 



ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) 








PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS (Notel) 


TEST 
FIGURE 


SYMBOL 


MIN. 


TYP. 
(Note 2) 


MAX. 


V|H 


Input HIGH Voltage 
(Note 4) 


2.0 






Volts 


Guaranteed Input HIGH Voltage 


105 


V|L 


Input LOW Voltage 
(Note 5) 






0.8 


Volts 


Guaranteed Input LOW Voltage 


106 


VOH 


Output HIGH Voltage 


2.4 






Volts 


Vcc = M'N-. 'OH = -0-5 mA, V|n = 2.0 V 


105 


Vol 


Output LOW Voltage 






0.4 


Volts 


Vcc = M'N., IqL = 20 mA, V|n = 0.8 V 


106 


•IH 


Input HIGH Current 






50 


mA 


Vcc = MAX., V|N=2.4 V 


Each Input 


108 


1.0 


mA 


Vcc = MAX., V|N=5.5 V 


l|L 


Input LOW Current 






-2.0 


mA 


Vcc = MAX., V|N = 0.4 V, .Each Input 


107 


'OS 


Output Short Circuit Current 
(Note 3) 


-40 




-100 


mA 


Vcc = MAX., V|N=4.5 V 


109 


'CCH 


Supply Current HIGH 




20 


31 


mA 


Vcc = MAX., V|N=4.5 V 


110 


'CCL 


Supply Current LOW 




15.2 


24 


mA 


Vcc = MAX., V|N = OV 


110 



NOTES: 

(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable 
device type. Expander pin is open. 

(2) Typical limits are at Vqc = 5.0 V, 25°C. 

(3) Duration of short-circuit test should not exceed 1 second. 

(4) Required at all input terminals of one AND section to ensure HIGH level at output. 

(5) Required at one input terminal of each AND section to ensure LOW level at output. 
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FAIRCHILD HIGH SPEED TTL/SSI • 9H52/54H52, 74H52 



ELECTRICAL CHARACTERISTICS (9H52/54H52 Circuits Only) Using Expander Inputs, Vcc = 4.5 V 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


TEST 


MIN. 


TYP. 


MAX. 


FIGURE 


"INX 


Expander-Node Input Current 


-2.7 




-4.5 


mA 


Vx = 1.0 V, IoH = -500mA, Ta = -55°C 


111 


VOH 


Output HIGH Voltage 


2.4 






Volts 


Vol 


Output LOW Voltage 






0.4 


Volts 


l|MX = -300MA,loL = 20mA, Ta = 125°C 


112 



ELECTRICAL CHARACTERISTICS (9H52/74H52 Circuits Only) Using Expander Inputs, Vcc = 4.75 V 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


TEST 


MIN. 


TYP. 


MAX. 


FIGURE 


'INX 


Expander-Node Input Current 


-2.9 




-5.35 


mA 


Vx = 1 .0 V, loH = -500 nA, Tfi, = 0°C 


111 


VoH 


Output HIGH Voltage 


2.4 






Volts 


Vol 


Output LOW Voltage 






0.4 


Volts 


l|MX = -300 mA, Iql = 20 mA. Ta = 70°C 


112 



SWITCHING CHARACTERISTICS, Expander Pin is Open (Ta = 25°C) 





PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


TEST 


SYMBOL 


MIN. 


TYP. 


MAX. 


FIGURE 


tPLH 


Turn Off Delay Input to Output 




10.6 


15 


ns 


Vcc = 5.0 V 
CL = 25pF 
RL = 280n 


T 


tPHL 


Turn On Delay Input to Output 




9.2 


15 


ns 



i 



SWITCHING CHARACTERISTICS (Ta = 25°C) 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


TEST 


MIN. 


TYP. 


MAX. 


FIGURE 


tPLH 


Turn Off Delay Input to Output 




14.8 




ns 


Vcc = 5.0 V 

Cl = 25pF 

Rl = 280^2 

*Cx = 15 pF 


V 

•MM &NN 


tPHL 


Turn On Delay Input to Output 




9.8 




ns 
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FAIRCHILD HIGH SPEED TTL/SSI . 9H53/54H53, 74H53 . 9H54/54H54, 74H54 



EXPANDABLE 2-2-2-3 INPUT AND-OR-INVERT GATE 



LOGIC AND CONNECrrON DIAGRAM 



SCHEMATIC DIAGRAM 



DIP (TOP VIEW) 

(SEE NOTE dl 
Vcc B X X I H Y 



FLATPAK (TOP VIEW) 




LJLilUJLJUJLJLJ 

A C D E F G GND 




tnnnnriJ 

12 3 4 5 6 7 
X X A Vcc B C D 

(SEE NOTE d) 




Positive logic: Y = (AB) + (CD) + (EFG) + (HI) E (X) 
(X = Output of 9H60/54H60, 74H60 or 
9H62/54H62. 74H62) 



NOTES: 

(a) 

(b) 

(c) 

(d) 



(e) 



Component values shown are typical. 

Both expander inputs are used simultaneously for expanding. 

If expander is not used leave X and X pins open. 

Expander inputs X and X are functional on the 9H53/54H53, 74H53 circuits only. Make no external connection to X and X pins 

of the 9H54/54H54, 74H54. 

A total of four 9H60/54H60, 74H60 expander gates or one 9H62/54H62, 74H62 expander gate may be connected to the expander 

inputs. 



RECOMMENDED OPERATING CONDITIONS 



PARAMETER 


9H53XM/54H53XM 
9H54XM/54H54XM 


9H53XC/74H53XC 
9H54XC/74H54XC 


UNITS 




MIN. 


TYP. 


MAX. 


MIN. 


TYP. 


MAX. 




Supply Voltage Vqc 


4.5 


5.0 


5.5 


4.75 


5.0 


5.25 


Volts 


Operating Free-Air Temperature Range 


-55 


25 


125 





25 


70 


°C 


Input Loading for Each Input 






1.25 






1.25 


U.L. 



X - package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 
ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) 





PARAMETER 


LIMITS 


UNITS 






TEST 
FIGURE 


SYMBOL 


MIN. 


TYP. 
(Note 2) 


MAX. 


TEST CONDITIONS (Note 1 ) 


V|H 


Input HIGH Voltage 
(Note 4) 


2.0 






Volts 


Guaranteed Input HIGH Voltage 


21 


V|L 


Input LOW Voltage 
(Note 5) 






0.8 


Volts 


Guaranteed Input LOW Voltage 


22 


VOH 


Output HIGH Voltage 


2.4 






Volts 


Vcc = MIN., Iqh = -0.5 mA, V||vj = 0.8 V 


22 


Vol 


Output LOW Voltage 






0.4 


Volts 


Vcc = MIN., Iql = 20 mA, V|n = 2.0 V 


21 


l|H 


Input HIGH Current 






50 


mA 


Vcc = MAX., V|N = 2.4 V 


Each Input 








1.0 


mA 


Vcc = MAX., V|N = 5.5 V 


24 


'IL 


Input LOW Current 






-2.0 


mA 


Vcc = MAX., V|N = 0.4 V, Each Input 


23 


•os 


Output Short Circuit Current 
(Notes) 


-40 




-100 


mA 


Vcc = MAX. 


25 


'CCH 


Supply Current HIGH 




7.1 


11 


mA 


Vcc = MAX., V|N=0V 


27 


'CCL 


Supply Current LOW 




9.4 


14 


mA 


Vcc = MAX., V|N =4.5 V 


26 



NOTES: 

(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable 
device type. Expander pins are open. 

(2) Typical limits are at V^c ~ 5.0 V, 25°C. 

(3) Duration of short-circuit test should not exceed 1 second. 

(4) Required at all input terminals of one AND section to ensure LOW level at output. 

(5) Required at one input terminal of each AND section to ensure HIGH level at output. 
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FAIRCHILD HIGH SPEED TTL/SSI . 9H53/54H53, 74H53 • 9H54/54H54, 74H54 



ELECTRICAL CHARACTERISTICS (9H53/54H53 Circuits Only) Using Expander inputs, Vcc = 4.5 V, Ta = -55°C 



SYIVIBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


TEST 


MIN. 


TYP. 


MAX 


FIGURE 


l|NX 


Expander-Node Input Current 






-5.85 


nnA 


Vx = 1.4 V 


104 


VbE(Q) 


Base-Emitter Voltage of 
Output Transistor Q 






1.0 


Volts 


Iql = 20 mA, 1 1 = 700 iiA, R-\ = 012 


29 


VOH 


Output HIGH Voltage 


2.4 






Volts 


Iqh = -500 mA, 1 1 = 320 mA, I2 = -320 fiA 


30 


Vol 


Output LOW Voltage 






0.4 


Volts 


IOL = 20nnA, h = 470 mA, Ri = 68n 


29 



ELECTRICAL CHARACTERISTICS (9H53/74H53 Circuits Only) Using Expander Inputs, Vcc = 4.75 V, Ta = 0°C 





PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


TEST 


SYMBOL 


MIN. 


TYP. 


MAX. 


FIGURE 


•iNX 


Expander-Node Input Current 






-6.3 


mA 


Vx = 1 .4 V 


104 


VbE(Q) 


Base-Emitter Voltage of 
Output Transistor Q 






1.0 


Volts 


Iql = 20 mA, I1 = 1.1 mA, Ri = 012 


29 


VOH 


Output HIGH Voltage 


2.4 






Volts 


Iqh = -500 mA, 1 1 = 570 mA, I2 = -570 mA 


30 


Vol 


Output LOW Voltage 






0.4 


Volts 


Iql = 20 mA, \-\ = 600 mA, Ri = 6312 


29 



SWITCHING CHARACTERISTICS, Expander Pins are Open (Ta = 25° C) 





PARAMETER . 


LIMITS 


UNITS 


TEST CONDITIONS 


TEST 


SYMBOL 


MIN. 


TYP. 


MAX. 


FIGURE 


tPLH 


Turn Off Delay Input to Output 




7.0 


11 


ns 


Vcc = 5.0V 
Cl = 25 pF 
Rl = 28012 


T 


tPHL 


Turn On Delay Input to Output 




6.2 


11 


ns 





SWITCHING CHARACTERISTICS (9H53/54H53, 74H53 Circuits Only) (Ta = 25°C) 





PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


TEST 


SYMBOL 


MIN. 


TYP. 


MAX. 


FIGURE 


tPLH 


Turn Off Delay Input to Output 




11.4 






Vcc = 5.0 V 
Cl = 25pF 
Rl = 28012 
*Cx = 15pF 


U 


tPHL 


Turn On Delay Input to Output 




7.4 






*MM & NN 



B 
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FAIRCHILD TTL/SSI . 9N53/5453, 7453 . 9N54/5454, 7454 



EXPANDABLE 4-WIDE 2-INPUT AND-OR-INVERT GATE 



LOGIC AND CONNECTION DIAGRAM 



SCHEMATIC DIAGRAM 



DIP (TOP VIEW) 



FLATPAK (TOP VIEW) 




tJ[2jy[J[5j[6j[7j 

C D E F NC GND 





Positive logic: Y = (AB) + (CD) + (EF) + (GH) + (X) 
{X = Output of 9N60/5460, 7460) 



NOTES: 

(a) Component values shown are typical. 

(b) Both expander inputs are used simultaneously for expanding. 

(c) If expander is not used leave X and X pins open. 

(d) Make no external connection to X and X pins of the 9N54/5454, 7454. 

(e) A total of four expander gates can be connected to the expander inputs. 

(f) NC — No internal connection. 



RECOMMENDED OPERATING CONDITIONS 



PARAMETER 


9N53XM/5453XM 
9N54XM/5454XM 


9N53XC/7453XC 
9N54XC/7454XC 


UNITS 




MIN. 


TYP. 


MAX. 


MIN. 


TYP. 


MAX. 




Supply Voltage Vqc 


4.5 


5.0 


5.5 


4.75 


5.0 


5.25 


Volts 


Operating Free-Air Temperature Range 


-55 


25 


125 





25 


70 


°C 


Normalized Fan-Out from Each Output, N 






10 






10 


U.L. 



X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 
ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) 





PARAMETER 


LIMITS 


UNITS 








TEST 


SYMBOL 


MIN. 


TYP. 
(Note 2) 


MAX. 


TEST CONDITIONS (Note 1) 


FIGURE 


V|H 


Input HIGH Voltage (Note 4) 


2.0 






Volts 


Guaranteed Input HIGH Voltage 


21 


V|L 


Input LOW Voltage (Note 5) 






0.8 


Volts 


Guaranteed Input LOW Voltage 


22 


VOH 


Output HIGH Voltage 


2.4 


3.3 




Volts 


Vcc = MIN., Iqh = -0-4 mA, V||vj = 0.8 V 


22 


Vol 


Output LOW Voltage 




0.22 


0.4 


Volts 


Vcc = MIN., Iql = 16 mA, V|n = 2.0 V 


21 


1 II J 


Input HIGH Current 






40 


mA 


Vcc = MAX., V|N = 2.4 V 


Each Input 


94 


'IN 






1.0 


mA 


Vcc = MAX., V|N =5.5 V 




l|L 


Input LOW Current 






-1.6 


mA 


Vcc = MAX., V|N = 0.4 V, Each Input 


23 


'OS 


Output Short Circuit Current 
(Note 3) 


-20 




-55 


mA 


9N53/5453; 9N54/5454 


Vcc = MAX. 


25 


-18 




-55 


mA 


9N53/7453; 9N54/7454 


'CCH 


Supply Current HIGH 




4.0 


8.0 


mA 


Vcc = MAX., V|N =0 V 


26 


'CCL 


Supply Current LOW 




5.1 


9.5 


mA 


Vcc = MAX., V|N = 5.0 V 


27 



NOTES: 

(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable 
device type. Expander inputs X and X are open. 

(2) Typical limits are at Vqc = 5.0 V, 25°C. 

(3) Not more than one output should be shorted at a time. 

(4) Required at both input terminals of one AND section to ensure LOW level at output. 

(5) Required at one input terminal of each AND section to ensure HIGH level at output. 
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FAIRCHILD TTL/SSI • 9N53/5453, 7453 . 9N54/5454, 7454 



ELECTRICAL CHARACTERISTICS 9N53/5453 CIRCUITS, Using Expander Inputs, VcQ = 4.5 V, Ta = 55°C 


SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


TEST 
FIGURE 


MIN. 


TYP. 


MAX. 


'X 


Expander Current 






2.9 


mA 


Vi =0.4V, loL = '»6mA 


28 


VbE(Q) 


Base-Emitter Voltage of 
Output Transistor Q 






1.0 


Volts 


Iql = 16 mA, li = 0.41 mA, Ri = Ofl 


29 


VOH 


Output HIGH Voltage 


2.4 


3.3 




Volts 


Iqh = -400 mA, li = 0.15 mA, 1^ = -0.15 mA 


30 


Vol 


Output LOW Voltage 




0.22 


0.4 


Volts 


Iql = 16 mA, li = 0.3 mA, Ri = 138^2 


29 


ELECTRICAL CHARACTERISTICS 9N53/7453 CIRCUITS, Using Expander Inputs, Vqc = 4.75 V, Ta = 0°C 


SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


TEST 
FIGURE 


MIN. 


TYP. 


MAX. 


ix 


Expander Current 






3.1 


mA 


Vi =0.4 V, Iol= 16 mA 


28 


VbE(Q) 


Base-Emitter Voltage of 
Output Transistor Q 






1.0 


Volts 


Iql = 16 mA, ^ = 0.62 mA, Ri = Oil 


29 


VoH 


Output HIGH Voltage 


2.4 


3.3 




Volts 


Iqh = -400 mA, h = 270 mA, I2 = -270 mA 


30 


Vol 


Output LOW Voltage 




0.22 


0.4 


Volts 


Iql = 16 mA, 1^ = 0.43 mA, Ri = 1300 


29 


SWITCHING CHARACTERISTICS (Ta = 25°C) 


SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


TEST 
FIGURE 


MIN. 


TYP. 


MAX. 


tPLH 


Turn Off Delay Input to Output 




13 


22 


ns 


Vcc = 5.0 V 
Cl= 15 pF 
R L = 400n 


A 


tPHL 


Turn On Delay Input to Output 




8.0 


15 


ns 





B 
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LPTTL/SSI 9L54 

LOW POWER AND-OR-INVERT GATE 



DESCRIPTION - The Low Power TTL/SSI 9L54 is a four wide, 2-2-2-3-input AND-OR-INVERT 
Gate. It is designed for low power and medium speed operation. 



• TYPICAL POWER DISSIPATION OF 10 mW 

• TYPICAL DE LAY OF 25 ns 

• INPUT CLAMP DIODES LIMIT HIGH SPEED TERMINATION EFFECTS 

• HIGH CAPACITIVE DRIVE CAPABILITY 

• TTL COMPATIBLE 

• ALL CERAMIC "HERMETIC" PACKAGES 



PIN NAMES 

INPUTS (Pins 1 , 2, 3, 4, 5, 6, 9, 10, 1 3) 
OUTPUT (Pin 8) 



1 Unit Load (U.L.) = 40mA HIGH/1.6 mA LOW. 



SCHEMATIC DIAGRAM 



LOADING 



HIGH 



0.75 U.L. 
10 U.L. 



LOW 



0.38 U.L. 
2.5 U.L. 




Typical Resistor Values 

R, = Rj = R, = Rj = 10.4 kU 

Rj = 3.2 kH 

R^ = 600 il 

R, = 320 Q 

Rg = 16 ki2 

R„ =2.66H 



LOGIC SYMBOL 



13 




1 


hn 
h 


9 


10 


2 


' — ^ L 
1 — «v F 


3 


H 


4 




5 


v_ 


6 


J^ 



V^(, = Pin 14 
Gnd = Pin 7 



CONNECTION DIAGRAMS 

DIP (TOP VIEW) 



1 C= 



■\_y 



R^ 




GND 



m 



FLATPAK (TOP VIEW) 



1 L 



1 14 



vcc 



J^ 



^ 




15^- 



GND 



1^ 



7 C 



NC = No Internal Connection 
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FAIRCHILD LPTTL/SSI* 9L54 



ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 
Storage Temperature 
Temperature (Ambient) Under Bias 
Vcc P'" Potential to Ground Pin 
* Input Voltage (dc) 
*lnput Current (dc) 

Voltage Applied to Outputs (Output HIGH) 
Output Current (dc) (Output LOW) 

*Either Input Voltage limit or Input Current limit is sufficient to protect the inputs. 



-65°Cto+150°C 

-55°Cto+125°C 

-0.5 V to +7.0 V 

-0.5 V to +5.5 V 

-30 mA to +5.0 mA 

—0.5 V to +Vcc value 

+30 mA 



GUARANTEED OPERATING RANGES 





SUPPLY VOLTAGE (Vqc) 




PART NUMBER 


MIN. 


TYP. 


MAX. 


TEMPERATURE 


9L54XM 


4.5V 


5.0V 


5.5V 


-55°Cto125°C 


9L54XC 


4.75V 


5.0V 


5.25V 


0°Cto 75°C 



X= package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 



ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) (See Notes 1 & 2) 





PARAMETER 


LIMITS 


UNITS 




SYMBOL 


MIN. 


TYP. (Note 3) 


MAX. 


CONDITIONS 


VoH 


Output high Voltage 


2.4 


3.3 




Volts 


Vcc = MIN., Iqh = -0-4 mA, 
V|N=V,L 


Vol 


Output LOW Voltage 




0.1 


0.3 


Volts 


Vcc=MIN., Iql = 4.0 mA, 
V|N=V,H 


V|H 


Input HIGH Voltage 


2.0 






Volts 


Guaranteed input logical HIGH 
voltage for all inputs 


VlL 


Input LOW Voltage 






0.7 


Volts 


Guaranteed input logical LOW 
voltage for all inputs 


l|L 


Input LOW Current 




-0.38 


-0.6 


mA 


Vcc = MAX., V,N = 0.3 V 


l|H 


Input HIGH Current 




3.0 


30 


MA 


Vcc = MAX., V|N = 2.4 V 








1.0 


mA 


Vcc = MAX., V,M = 5.5 V 


'sc 

(Note 4) 


Output Short Circuit 
Current 


-10 


-22 


-40 


mA 


Vcc = MAX.,VouT=OOV 
Inputs grounded. 


'cc 


Power Supply Current 




2.6 


3.7 


mA 


Vcc = MAX., Inputs HIGH 






1.6 


2.7 


mA 


Vcc = MAX., Inputs LOW 


^PLH 


Turn Off Delay 




28 




ns 


Vqq = 5.0 V, See Fig. 1 


¥hl 


Turn On Delay 




22 




ns 


Cl = 15 pF 



NOTES: 







(1) 

(2) 



(3) 

(4) 



Conditions for testing, not shown in the Table, are chosen to guarantee operation under "worst case" conditions. 

The specified LIMITS represent the "worst case" value for the parameter. Since these "worst case" values normally occur at the 

temperature and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the allowable 

system operating ranges. 

Typical limits are at Vcc= 5.0V, 25°C, and max. loading. 

Not more than one output should be shorted at a time. 
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FAIRCHILD HIGH SPEED TTL/SSI • 9H55/54H55, 74H55 



EXPANDABLE 4-INPUT AND-OR-INVERT GATE 



LOGIC AND CONNECTION DIAGRAM 



SCHEMATIC DIAGRAM 



DIP (TOP VIEW) 

Vcc H G F EX 




LJ[2jL3j[4jm[6jLJ 

AS CD X NC GND 



FLATPAK (TOP VIEW) 

D X Y GND NC X H 

i4 13 12 11 10 9 8 



iinnn 






[nnnnrij 

12 3 4 5 6 7 

ABC Vcc E F G 



EXPANDER X°- 
INPUTS xo- 
SEE NOTE 



A_ 



H<n 



iM- 



< 



-^ 



-l>h 



Vcc 

60 



< 



< 



Positive logic: Y = (ABCD) + (EFGH) + (X) 

X = Output of 9H60/54H60, 74H60 or 9H62/54H62, 74H62. 

NOTES: 

(a) Component values shown are typical. 

(b) Both expander inputs are used simultaneously for expanding. 

(c) If expander is not used leave X and X pins open. 

(d) A total of four 9H60/54H60, 74H60 expander gates or one 9H62/54H62, 74H62 expander gate may be connected to the expander 
inputs. 

(e) NC — No internal connection. 



RECOMMENDED OPERATING CONDITIONS 



PARAMETER 


9H55XM/54H55XM 


9H55XC/74H55XC 


UNITS 


MIN. 


TYP. 


MAX. 


MIN. 


TYP. 


MAX. 


Supply Voltage Vqq 


4.5 


5.0 


5.5 


4.75 


5.0 


5.25 


Volts 


Operating Free-Air Temperature Range 


-55 


25 


125 





25 


70 


°C 


Input Loading for Each Input 






1.25 






1.25 


U.L. 



X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 



ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) 








PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS (Note 1) 


TEST 
FIGURE 


SYMBOL 


MIN. 


TYP. 
(Note 2) 


MAX. 


VjH 


Input HIGH Voltage 
(Note 4) 


2.0 






Volts 


Guaranteed Input HIGH Voltage 


21 


V|L 


1 nput LOW Voltage 
(Note 5) 






0.8 


Volts 


Guaranteed Input LOW Voltage 


22 


VOH 


Output HIGH Voltage 


2.4 






Volts 


Vcc = MIN., Iqh = -0.5 mA, V|n = 0.8 V 


22 


Vol 


Output LOW Voltage 






0.4 


Volts 


Vcc = MIN., loL = 20 mA, V|n = 2.0 V 


21 


liu 


Input HIGH Current 






50 
1.0 


mA 

mA 


Vcc = MAX., V|N = 2.4 V 


Each Input 


24 


MM 


Vcc = MAX., V|N = 5.5 V 




l|L 


Input LOW Current 






-2.0 


mA 


Vcc = MAX., V|N = 0.4 V, Each Input 


23 


•os 


Output Short Circuit Current 
(Note 3) 


-40 




-100 


mA 


Vcc = MAX. 


25 


'CCH 


Supply Current HIGH 




4.5 


6.4 


mA 


Vcc = MAX., V|N = OV 


27 


'CCL 


Supply Current LOW 




7.5 


12 


mA 


Vcc = MAX., V|N = 4.5 V 


26 



NOTES: 

(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable 
device type. Expander pins are open. 

(2) Typical limits are at V^c = 50 V, 25°C. 

(3) Duration of short-circuit test should not exceed 1 second. 

(4) Required at all input terminals of either AND section to ensure LOW level at output. 

(5) Required at one input terminal of each AND section to ensure HIGH level at output. 
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FAIRGHILD HIGH SPEED TTL/SSI . 9H55/54H55, 74H55 



ELECTRICAL CHARACTERISTICS (9H55/54H55 Circuits Only) Using Expander Inputs, Vcc = 4.5 V, Ta = -55° C 


SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


TEST 
FIGURE 


MIN. 


TYP. 


MAX. 


'INX 


Expander-Node Input Current 






-5.85 


mA 


Vx = 1.4 V 


104 


VBE(a) 


Base-Emitter Voltage of 
Output Transistor Q 






1.0 


Volts 


Iql = 20 mA, li = 700 juA, Ri = 012 


29 


VOH 


Output HIGH Voltage 


2.4 






Volts 


Iqh = -500 mA, h = 320 mA, I2 = -320 mA 


30 


Vol 


Output LOW Voltage 






0.4 


Volts 


Iql = 20 mA, 1 1 = 470 mA, Ri = 68^ 


29 


ELECTRICAL CHARACTERISTICS (9H55/74H55 Circuits Only) Using Expander Inputs, Vcc = 4.75 V, Ta = 0°C 


SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


TEST 
FIGURE 


MIN. 


TYP. 


MAX. 


'INX 


Expander-Node Input Current 






-6.3 


mA 


Vx = 1 .4 V 


104 


VbE(Q) 


Base-Emitter Voltage of 
Output Transistor Q 






1.0 


Volts 


Iql = 20 mA, 1 -j = 1.1 mA, Ri = Ofi 


29 


VOH 


Output HIGH Voltage 


2.4 






Volts 


Iqh = -500 mA, 1 1 =570 juA, I2 = -570 nA 


30 


Vol 


Output LOW Voltage 






0.4 


Volts 


Iql = 20 mA, 1 1 = 600 /uA, Ri = 63n 


29 


SWITCHING CHARACTERISTICS, Expander Pins are Open (Ta = 25°C) 


SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


TEST 
FIGURE 


MIN. 


TYP. 


MAX. 


tPLH 


Turn Off Delay Input to Output 




7.0 


11 


ns 


Vcc = 5.0 V 
CL = 25pF 
RL = 280n 


T 


tPHL 


Turn On Delay Input to Output 




6.5 


11 


ns 


SWITCHING CHARACTERISTICS (Ta = 25°C) 


SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


TEST 
FIGURE 


MIN. 


TYP. 


MAX. 


tPLH 


Turn Off Delay Input to Output 




11.4 




ns 


Vcc = 5.0 V 
C|_ = 25pF 
RL = 280n 
*Cx = 15 pF 


U 

*MM&NN 


tPHL 


Turn On Delay Input to Output 




7.7 




ns 





B 
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FAIRCHILD HIGH SPEED TTL/SSI . 9H60/54H60, 74H60 



DUAL 4-INPUT EXPANDER 



LOGIC AND CONNECTION DIAGRAM 



SCHEMATIC DIAGRAM 

(EACH EXPANDER) 



DIP (TOP VIEW) 



Vcc ID IX IX 2X 25! 2D 



FLATPAK (TOP VIEW) 



ii4||i3iii2||n||io||9||8| n n n n n n 



LJLyL3J[4H5j[6|L7| 

lA IB IC 2A 28 2C GND 



Positive logic: X_= ABCD when con- 
nected to X and X pins of 9H50/54H50, 
74H50; 9H53/54H53, 74H53 or 
9H55/54H55, 74H55 circuit. 



f 



t^ 



mnnn 



IX IX 1A Vcc 'B IC 



2.75 



TV 



w 



-w- 



\^ 



Component values shown are typical. 



RECOMMENDED OPERATING CONDITIONS 



PARAMETER 


9H60XM/54H60XM 


9H60XC/74H60XC 


UNITS 


MIN. 


TYP. 


MAX. 


MIN. 


TYP. 


MAX. 


Supply Voltage Vqc 


4.5 


5.0 


5.5 


4.75 


5.0 


5.25 


Volts 


Operating Free-Air Temperature Range 


-55 


25 


125 





25 


70 


°C 


Maximum number of expanders that may 
be fanned in to one expandable AND OR 
Invert Gate 






4 






4 





X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 



ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) 








PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS (Note 1) 


TEST 
FIGURE 


SYMBOL 


MIN. 


TYP. 
(Note 2) 


MAX. 


V|H 


Input HIGH Voltage 


2.0 






Volts 


(Note 3) 


31 


V|L 


Input LOW Voltage 






0.8 


Volts 


(Note 4) 


32 


VoN 


On-State Output Voltage 






0.4 


Volts 


Vcc = MIN., V|N = 2.0 V, Vi = 1 .0 V 
Ta = -55°C, Ion = 5.85 mA 
Ta = 0°C Ion = 6.3 mA 


31 






0.4 


Volts 


Vcc = 'VI AX., V||vi = 2.0 V, Vi = 0.6 V 
Ta=125°C, Ion = 7.85 mA 
Ta = 70°C, Ion = 7.4 mA 






Off-State Output Current 






320 


mA 


Ta = -55°C 


Vcc = IVllN., V|N=0.8 V 
Vi =4.5 V, R = 57512 


32 


'off 






570 


HA 


Ta = 0°C 




On-State Output Current 


-470 






mA 


Ta = -55°C 


Vcc = MIN., V|N=2.0 V 
Vi = 1.0 V 


33 


'on 


-600 






mA 


Ta = 0°C 


'IH 


Input HIGH Current 






50 


mA 


Vcc = MAX., V|N = 2.4V 


Each Input 


34 






1.0 


mA 


Vcc = IVlAX., V|N = 5.5 V 


'IL 


Input LOW Current 






-2.0 


mA 


Vcc = MAX., V|N = 0.4 V, Each Input 


32 


'CC(ON) 


On-State Supply Current 




1.9 


3.5 


mA 


Vcc = IVIAX., V||\| = 4.5 V, Vi = 0.85 V 


35 


'CC(OFF) 


Off-State Supply Current 




3.0 


4.5 


mA 


Vcc = IVIAX., V|N = V. Vi = 0.85 V 


35 



OUTPUT CAPACITANCE, Vcc AND GND TERMINALS OPEN (Ta = 25°C) 





PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


TEST 


SYMBOL 


MIN. 


TYP. 


MAX. 


FIGURE 


cx 


Effective Capacitance of 
Output Transistor Qi 




1.3 




PF 


f = 1 MHz 


BB 



NOTES: 

(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

(2) Typical limits are at V^^ = 5.0 V, 25°C. 

(3) Required at all input terminals to ensure output is in the on state. 

(4) Required at any input terminal to ensure output is in the off state. 
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FAIRCHILD TTL/SSI • 9N60/5460, 7460 



DUAL 4-INPUT EXPANDER 



LOGIC AND CONNECTION DIAGRAM 
DIP (TOP VIEW) FLATPAK (TOP VIEW) 

Vcc ID IX 1X 2X 2X 2D 



SCHEMATIC DIAGRAM 

(EACH EXPANDER) 





rnT 



ULILILI ULJ 



IX IX 1A Vr 



Positive logic: X = ABCD when connected to X and X pins of 
9N50/5450, 7450; 9N53/5453, 7453 circuit. 

RECOMMENDED OPERATING CONDITIONS 



2s: ^ 



Component values shown are typical. 



PARAMETER 


9N60XM/5460XM 


9N60XC/7460XC 


UNITS 




MIN. 


TYP. 


MAX. 


MIN. 


TYP. 


MAX. 


Supply Voltage Vqc 


4.5 


5.0 


5.5 


4.75 


5.0 


5.25 


Volts 


Operating Free-Air Temperature Range 


-55 


25 


125 





25 


70 


°C 


Maximum number of expanders that may be 
fanned-in to one expandable AND OR Invert Gate 






4 






4 





X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 
ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) 



B 





PARAMETER 


LIMITS 


UNITS 






TEST 
FIGURE 


SYMBOL 


MIN. 


TYP. 
(Note 2) 


MAX. 


TEST CONDITIONS (Note 1) 


V|H 


Input HIGH Voltage 


2.0 






Volts . 


Guaranteed Input HIGH Voltage 


31 


V|L 


Input LOW Voltage 






0.8 


Volts 


Guaranteed Input LOW Voltage 


32 


VoN 


On-State Output Voltage 






0.4 


Volts 


Vcc = MIN., V|N= 2.0 V 
Vi = 1.0 V, R = 1.1 kf2 
Ta = -55°C 
Ta = 0°C 


31 


1^1- ■- 


Off-State Output Current 






150 


mA 


Ta = -55''C 


Vcc = MIN., V|N = 0.8 V 
Vi =4.5 V, R = 1.2 kn 


32 


'OFF 






270 


mA 


Ta = 0°C 




On-State Output Current 


-0.3 






mA 


Ta = -55°C, Vcc = MIN., V|N = 2.0 V, Vi = 1.0 V 


33 


'on 


-0.43 






mA 


Vcc = 4.75 V, V|N = 2.0 V, Vi = 1 .0 V 




■IH 


Input HIGH Current 






40 


ma 


Vcc = MAX., V|M=2.4 V 

Each Innut 


34 






1.0 


mA 


Vcc = MAX., V|N = 5.5 V ^''''^ '"""* 




l|L 


Input LOW Current 






-1.6 


mA 


Vcc = MAX., V|N = 0.4 V, Each Input 


32 


'CC (on) 


On-State Supply Current 




1.2 


2.5 


mA 


Vcc = MAX., V|N = 5.0 V, Vi = 0.85 V 


35 


'cc (off) 


Off-State Supply Current 




2.0 


4.0 


mA 


Vcc = MAX., ViN = V, Vi = 0.85 V 


35 



SWITCHING CHARACTERISTICS (Ta = 25°C) 














SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


TEST 


MIN. 


TYP. 


MAX. 


FIGURE 


tPLH 


*Turn Off Delay Input to Output 




15 


30 


ns 


Vcc = 5.0 V 
Cl=15pF 
Rl = 40012 


B 


tPHL 


*Turn On Delay Input to Output 




10 


20 


ns 



NOTES: 

(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

(2) Typical limits are at Vcc = 5.0 V, 25°C. 
•Through 9N50/5450, 7450; 9N53/5453, 7453. 
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FAIRCHILD HIGH SPEED TTL/SSI . 9H61/54H61, 74H61 



TRIPLE 3-INPUT EXPANDER 



LOGIC AND CONNECTION DIAGRAM 



SCHEMATIC DIAGRAM 

(EACH EXPANDER) 



DIP (TOP VIEW) 

Vcc 3C 3B 3A 3X IX 2X 

Rn^iT^[ni[iimr8i_ 




FLATPAK (TOP VIEW) 

1X 2X 3X QND X 3B 3A 
14 13 12 11 10 9 8 

IJUULJLa 



U12J13J[J^5J|^LJ 

1A IB IC 2A 28 2C GND 

Positive logic: X = ABC 



mnmrij 

12 3 4 5 6 7 
lA IB IC Vcc 2A 2B 2C 



INPUTS BO 




Component values shown are typical. 



When connected to the X input of the 9H52/54H52, 74H52 circuit. 
RECOMMENDED OPERATING CONDITIONS 



PARAMETER 


9H61XM/54H61XM 


9H61XC/74H61XC 


UNITS 


MIN. 


TYP. 


MAX. 


MIN. 


TYP. 


MAX. 


Supply Voltage \/qq 


4.5 


5.0 


5.5 


4.75 


5.0 


5.25 


Volts 


Operating Free-Air Temperature Range 


-55 


25 


125 





25 


70 


°C 



X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 



ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) 





PARAMETER 


LIMITS 


UNITS 






TEST 
FIGURE 


SYMBOL 


MIN. 


TYP. 
(Note 2) 


MAX. 


TEST CONDITIONS (Note 1) 


V|H 


Input HIGH Voltage 


2.0 






Volts 


(Note 3) 


114 


V|L 


Input LOW Voltage 






0.8 


Volts 


(Note 4) 


113 


Von 


On-State Output Voltage 






1.0 


Volts 


Vcc = MIN., V|H = 2 V 
Ta = -55°C. I on = 4.5 mA 
Ta = 0°C, loi\i = 5.35 mA 


114 


'off 


Off-State Output Current 






50 


mA 


Vcc = MIN., V|L = 0.8 V 
VqfF =2.2 V, Ta = MAX. 


113 


III! 


Input HIGH Current 






50 


mA 


Vcc = MAX., V|N =2.4 V 


Each Input 


78 


MH 






1.0 


mA 


Vcc = MAX., V|N = 5.5 V 


l|L 


Input LOW Current 






-2.0 


mA 


Vcc = MAX., V|N = 0.4 V, Each Input 


79 


'CC(ON) 


On-State Supply Current 




11 


16 


mA 


Vcc = MAX., V|N=4.5 V 


81 


"CC(OFF) 


Off-State Supply Current 




5.0 


7.0 


mA 


Vcc = MAX., V|N=OV 


81 


OUTPUT CAPACITANCE, Vqc AND GND TERMINALS OPEN (Ta = 25° C) 


SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


TEST 


MIN. 


TYP. 


MAX. 


FIGURE 


cx 


Effective Capacitance of 
Output Transistor Q-j 




1.3 




PF 


f = 1 MHz 


CC 



NOTES: 

(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

(2) Typical limits are at V^c = 5.0 V, 25° C. 

(3) Required at all input terminals to ensure output is In the on state. 

(4) Required at any input terminal to ensure output is in the off state. 
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FAIRCHILD HIGH SPEED TTL/SSI . 9H62/54H62, 74H62 



3-2-2-3-INPUT AND-OR EXPANDER 
LOGIC AND CONNECTION DIAGRAM 



SCHEMATIC DIAGRAM 



DIP (TOP VIEW) 

Vcc J I H G F X 




FLATPAK (TOP VIEW) 

C B X GND X J I 

14 13 12 11 10 9 8 



[JL2J[3J14J[5JL6JLJ 

A B C D E X GND 

Positive logic: 
X = (AB) + (CDE) + (FGH) + (IJ) 




unnnru 




Component values shown are typical. 



A D E Vcc F G H 

Positive logic: 
_ X = (ABC) + (DE) + (FG) + (HIJ) 

When connected to X and X pins of 9H50/54H50, 74H50; 9H53/54H53, 74H53 or 9H55/54H55, 74H55 circuit 
RECOMMENDED OPERATING CONDITIONS 



PARAMETER 


9H62XM/54H62XM 


9H62XC/74H62XC 






MIN. 


TYP. 


MAX. 


MIN. 


TYP. 


MAX. 


UNITS 


Supply Voltage Vqc 


4.5 


5.0 


5.5 


4.75 


5.0 


5.25 


Volts 


Operating Free-Air Temperature Range 


-55 


25 


125 





25 


70 


°C 


Maximum number of expanders that may 
be fanned in to one expandable AND OR 
Invert Gate 






1 






1 





X - package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 
ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) 









PARAMETER 


LIMITS 


UNITS 










SYMBOL 


MIN. 


TYP. 
(Note 2) 


MAX. 


TEST CONDITIONS (Note 1) 


TEST 
FIGURE 


V|H 


Input HIGH Voltage 


2.0 






Volts 


(Note 3) 


115 


V|L 


Input LOW Voltage 






0.8 


Volts 


(Note 4) 


116 


VoN 


On-State Output Voltage 






0.4 


Volts 


Vcc = MIN., V|N = 2.0 V, V-i = 1.0 V 
Ta = -55°C, Ion = 5.85 mA 
Ta = 0°C, Ion = 6.3 mA 


115 








0.4 


Volts 


Vcc = MAX., V|N = 2.0 V, V^ = 0.6 V 
Ta = 125°C, Ion = 7.85 mA 
Ta = 70°C, Ion = 7.4 mA 




'OFF 


Off-State Output Current 






320 


mA 


Ta = -55°C 


Vcc = MIN., V|N = 0.8 V 
y-[ =4.5 V, R = 575n 








570 


mA 


Ta = 0°C 


116 


'on 


On-State Output Current 


-470 






HA 


Ta = -55° C 


Vcc = MIN., V|N = 2.0 V 
Vi = 1.0 V 




-600 






mA 


Ta = 0°C 


117 


<IH 


Input HIGH Current 






50 


mA 


Vcc = MAX., V|N = 2.4 V 


Each Input 










1.0 


mA 


Vcc = MAX., V|N = 5.5 V 


119 


l|L 


Input LOW Current 






-2.0 


mA 


Vcc = MAX., V|N = 0.4 V, Each Input 


118 


'CC(ON) 


On-State Supply Current 




3.8 


7.0 


mA 


Vcc = MAX., V|N = 4.5 V, V^ = 0.85 V 


120 


'CC(OFF) 


Off-State Supply Current 




6.0 


9.0 


mA 


Vcc = MAX., V|N = V, Vi = 0.85 V 


120 



OUTPUT CAPACITANCE. Vqc AND GND TERMINALS OPEN (Ta = 25° C) 



SYMBOL 



cx 



PARAMETER 



Effective Capacitance of 
Output Transistor Qi 



LIMITS 



MIN. 



TYP. 



1.3 



MAX. 



UNITS 



PF 



TEST CONDITIONS 



f = 1 MHz 



TEST 
FIGURE 



BB 



NOTES: 

(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

(2) Typical limits are at Vqc = 5.0 V, 25° C. 

(3) Required at all input terminals of one AND section to ensure output is in the on state. 

(4) Required at one input terminal of each AND section to ensure output is in the off state. 
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FAIRCHILD SUPER HIGH SPEED TTL/SSI • 9S64/54S64, 74S64 



4-2-3-2-INPUT AND-OR-INVERT GATE 



LOGIC AND CONNECTION DIAGRAM 
DIP (TOP VIEW) 



SCHEMATIC DIAGRAM 



RFiRFiRrnrn 




Ui^LiJLJUJLILI 



Positive logic: ABCD + EF + GHE + JK 




All inputs have Schottky clamp diodes. 
Component values shown are typical. 



RECOMMENDED OPERATING CONDITIONS 



PARAMETER 


9S64XM/54S64XM 


9S64XC/74S64XC 


UNITS 


MIN. 


TYP. 


MAX. 


MIN. 


TYP. 


MAX. 


Supply Voltage Vcc 


4.5 


5.0 


5.5 


4.75 


5.0 


5.25 


Volts 


Operating Free-Air Temperature Range 


-55 


25 


125 





25 


75 


°C 


Input Loading for Each Input 






1.25 






1.25 


U.L. 



X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging I 
ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE 



nformation Section for packages available on this product. 
(Unless Otherwise Noted) 









LIMITS 


UNITS 


TEST CONDITIONS 


SYMBOL 


PARAMETER 


MIN. 


TYP. 
(Note 2) 


MAX. 


(Note 1) 


V|H 


Input HIGH Voltage 


2.0 






Volts 


Guaranteed Input HIGH Voltage 


V|L 


Input LOW Voltage 






0.8 


Volts 


Guaranteed Input LOW Voltage 


VCD 


Input Clamp Diode Voltage 




-0.65 


-1.2 


Volts 


Vcc = Mm., liN = -18 mA 


VOH 


Output HIGH Voltage 


XM 


2.5 


3.4 




Volts 


Vcc = M'N- 'OH = -lO mA, V|N = 0.8 V 


XC 


2.7 


3.4 




Vol 


Output LOW Voltage 




0.35 


0.5 


Volts 


Vcc = MIN., '0L= 20 mA, V|N = 2.0 V 




Input HIGH Current 




1.0 


50 


mA 


Vcc= MAX., V|N = 2.7 V 


MH 






1.0 


mA 


Vcc = MAX., V|N = 5.5 V 


l|L 


Input LOW Current 




-1.4 


-2.0 


mA 


Vcc = MAX., V|N = 0.5 V 


'OS 


Output Short Circuit Currer^ 
(Note 3) 


-40 


-65 


-100 


mA 


Vcc = MAX.,VouT = OV 


'CCH 


Supply Current HIGH 




7.0 


12.5 


mA 


Vcc = MAX., V|N = OV 


"CCL 


Supply Current LOW 




8.5 


16 


mA 


Vcc = MAX., (Note 4) 



SWITCHING CHARACTERISTICS (Ta = 25°C) 
















PARAMETER 




LIMITS 




UNITS 


TEST CONDITIONS 


TEST 


SYMBOL 


MIN. 


TYP. 


MAX. 


FIGURES 


tPLH 


Turn Off Delay Input to Output 


2.0 


3.5 


5.5 


ns 


Vcc = 5.0 V 
Cl= 15pF 


FF 


tPHL 


Turn On Delay Input to Output 


2.0 


3.5 


5.5 


ns 





NOTES: 

(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

(2) Typical limits are at Vqc = 5.0 V, 25°C. 

(3) Not more than one output should be shorted at a time. 

(4) IcCL '^ measured with all inputs of one gate open, and remaining inputs grounded. 
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FAIRCHILD SUPER HIGH SPEED TTL/SSI . 9S65/54S65, 74S65 



4-2-3-2-INPUT AND-OR-INVERT GATE (WITH OPEN COLLECTOR) 



LOGIC AND CONNECTION DIAGRAM 
DIP (TOP VIEW) 



SCHEMATIC DIAGRAM 



RimRFiramR 




UUJLILIUJLJLl 



*OPEN COLLECTOR 



Positive logic: ABCD + EF + GHI + JK 



RECOMMENDED OPERATING CONDITIONS 




Component values shown are typical. 

All inputs have clamp diodes (not shown). 



PARAMETER 


t 


9S65XM/54S65XM 




9S65XC/74S65XC 




MIN. 


TYP. 


MAX. 


MIN. 


TYP. 


MAX. 


UNITS 


Supply Voltage Vcc 


4.5 


5.0 


5.5 


4.75 


5.0 


5.25 


Volts 


Operating Free-Air Temperature Range 


-55 


25 


125 





25 


75 


°C 


Input Loading for Each Input 






1.25 






1.25 


U.L. 



X - package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 



B 



ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) 




PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


SYMBOL 


MIN. 


TYP. 
(Note 2) 


MAX. 


(Notel) 


V|H 


Input HIGH Voltage 


2.0 






Volts 


Guaranteed Input HIGH Voltage 


V|L 


Input LOW Voltage 






0.8 


Volts 


Guaranteed Input LOW Voltage 


VCD 


Input Clamp Diode Voltage 






-1.2 


Volts 


Vcc = MIN., I|N = -18mA 


'OH 


Output HIGH Current 




0.1 


250 


UA 


Vcc = MIN., VoH = 5.5 V, V|n = 0.8 V 


Vol 


Output LOW Voltage 




0.35 


0,5 


Volts 


Vcc = MIN., loL = 20 mA, V||vj = 2.0 V 


l|H 


Input HIGH Current 




1.0 


50 


mA 


Vcc = MAX.,V|N=2.7 V 






1.0 


mA 


Vcc = MAX.. V|N =5.5V 


l|L 


Input LOW Current 




-1.4 


-2.0 


mA 


Vcc = MAX., V|N =0.5V 


'CCH 


Supply Current HIGH 




6.0 


11.0 


mA 


Vcc = MAX., V|N = OV 


•CCL 


Supply Current LOW 




8.5 


16 


mA 


Vcc = MAX., (Note 3) 



SWITCHING CHARACTERISTICS (Ta = 25°C) 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


TEST 


MIN. 


TYP. 


MAX. 


FIGURES 


tPLH 


Turn Off Delay Input to Output 


2.0 


5.0 


7.5 


ns 


Vcc = 5.0 V 
Cl=15pF 


ff 


tPHL 


Turn On Delay Input to Output 


2.0 


5.5 


8.5 


ns 



NOTES: 

(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

(2) Typical limits are at V^c - 5.0 V, 25° C. 

(3) IccL 's measured with all inputs of one gate open, and remaining inputs grounded. 



t To be announced 1972 
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FAIRCHILD TTL/SSI • 9N70/5470, 7470 



EDGE TRIGGERED JK FLIP-FLOP 

DESCRIPTION - The 9N70/5470, 7470 is a gated input edge triggered JK flip-flop offering direct clear and preset inputs, and complementary 

Q and Q outputs. Information at the J and K inputs is transferred to the outputs on the positive edge of the clock pulse. 

Direct-coupled clock triggering occurs at a specific voltage level of the clock pulse, when the clock input threshold voltage has been passed, the 

gated inputs are locked out. 

These flip-flops are designed for medium to high speed applications and offer a significant saving in system power dissipation and package count 

where input gating is required. 



LOGIC AND CONNECTION DIAGRAM 



SCHEMATIC DIAGRAM 



DIP {TOP VIEW) 

Vcc Sd C Kj K, K3 Q 






^5^ 



Sn Cp K Q 



X^ 



UlUliJliJliJliJLJ 

NC R(j Ji J2 J3 Q GND 

NC — No internal connection. 



FLATPAK (TOP VIEW) 



K2 K3 Q GND Q J3 J2 

14 13 12 11 10 9 8 



i n n n n n 






J LI LIU J 



K, CP S 



D "CC "D 



Positive logic: 

LOW input to preset sets Q to HIGH level 
LOW input to clear sets Q to LOW level 
Preset or clear function can occur only 
when clock input is LOW 




Component values shown are typical. 



TRUTH TABLE 



tn 


tn+1 


J 


K 


Q 


L 

L 
H 
H 


L 
H 
L 
H 


Qn 

L 
H 
Qn 



NOTES: 

J = J 1 ■ J2 • J3_ 

K = K1 ■ K2 ■ K3 

tn = Bit time before clock pulse. 

tf,+ i = Bit time_after clock pulse. 

If inputs J3 or K3 are not used 

they must be grounded. 



LOGIC DIAGRAM 



QO 



PRESET 
(So) 




K10 
K2C> 



K^O 



CLEAR 

(Rd) 



(CP) CLOCK 
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FAIRCHILD TTL/SSI • 9N70/5470, 7470 



RECOMMENDED OPERATING CONDITIONS 



PARAMETER 


9N70XM/5470XM 


9N70XC/7470XC 


UNITS 


MIN. 


TYP. 


MAX. 


MIN. 


TYP. 


MAX. 




Supply Voltage Vcc 


4.5 


5.0 


5.5 


4.75 


5.0 


5.25 


Volts 


Operating Free-Air Tennperature Range 


-55 


25 


125 





25 


70 


°C 


Normalized Fan Out from Each Output, N 






10 






10 


U.L. 


Clock Pulse Transition Time to HIGH Level, 
tl (clock) (See Fig. D) 


5.0 




150 


5.0 




150 


ns 


Width of Clock Pulse, tp(ciock) <See Fig. D) 


20 






20 






ns 


Width of Preset Pulse, tp(preset) (See Fig. C) 


25 






25 






ns 


Width of Clear Pulse, tp(ciear) <See Fig. C) 


25 






25 






ns 



X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging I nformation Section for packages available on this product. 



ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) 








PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 
(Note 1) 


TEST 


SYMBOL 


MIN. 


TYP. 
(Note 2) 


MAX. 


FIGURE 


V|H 


Input HIGH Voltage 


2.0 






Volts 


Guaranteed Input HIGH 


36&37 


V|L 


Input LOW Voltage 






0.8 


Volts 


Guaranteed Input LOW 


36&37 


VOH 


Output HIGH Voltae 


2.4 


3.5 




Volts 


Vcc = MIN., Iqh = -0-4 mA 


36 


Vol 


Output LOW Voltage 




0.22 


0.4 


Volts 


Vcc = MIN., loL= 16 mA 


37 




Input HIGH Current at J^, J2.J3. 
Ki,K2,K3 or Clock 






40 


ma 


Vcc = MAX., V|N =2.4 V 


39 


1 






1.0 


mA 


Vcc = MAX., V|N = 5.5 V 




'IH 


Input HIGH Current at Clear 
or Preset 






80 


HA 


Vcc = MAX., V|M =2.4 V 


39 








1.0 


mA 


Vcc = MAX., V|N= 5.5 V 




1 


Input LOW Current at J^, •i2''^3' 
Ki,K2,K3 or Clock 






-1.6 


mA 


Vcc = MAX.,V|N = 0.4 V 


38 


'iL 


Input LOW Current at Clear 
or Preset 






-3.2 


mA 


Vcc = MAX., V|N= 0.4 V 


38 




Output Short Circuit Current 
(Note 3) 


-20 




-57 


mA 


9N70/5470 


Vcc = MAX. 
V,N = OV 


40 


'OS 


-18 




-57 


mA 


9N70/7470 




'cc 


Supply Current 




13 


26 


mA 


Vcc = MAX., V|N= 5.0 V 


39 



B 



SWITCHING CHARACTERISTICS (Ta = 25°C) 





PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


TEST 


SYMBOL 


MIN. 


TYP. 


MAX. 


FIGURE 


^max 


Maximum Clock Frequency 


20 


35 




MHz 


Vcc = 5.0 V 
Cl= 15 pF 
Rl = 40012 


D 


tsetup 


Maximum Input Setup Time 




10 


20 


ns 


D 


thold 


Maximum Input Hold Time 







5.0 


ns 


D 


tPLH 


Turn Off Delay Clear or Preset to Output 






50 


ns 


C 


tPHL 


Turn On Delay Clear or Preset to Output 






50 


ns 


C 


tPLH 


Turn Off Delay Clock to Output 


10 


27 


50 


ns 


D 


tPHL 


Turn On Delay Clock to Output 


10 


18 


50 


ns 


D 



NOTES: 

(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

(2) Typical limits are at Vcc = 5.0 V, 25°C. 

(3) Not more than one output should be shorted at a time. 
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FAIRCHILD HIGH SPEED TTL/SSI . 9H71/54H71, 74H71 



JK MASTER/SLAVE FLSP-FLOP WITH AND-OR INPUTS 

DESCRIPTION - The HSTTL/SSI 9H71/54H71, 74H71 is a High Speed JK IVI aster/Slave flip-flop with AND-OR gate inputs. The AND-OR 
gate inputs for entry into the master section are controlled by the clock pulse. The clock pulse also regulates the circuitry which connects the 
master and slave sections. The sequence of operation is as follows: 1 ) Isolate slave from master. 2) Enter information from AND-OR gate inputs 
to master. 3) Disable AND-OR gate inputs. 4) Transfer information from master to slave. Logic state of J and K inputs must not be allowed to 
change when the clock pulse is in a HIGH state. 



LOGIC AND CONNECTION DIAGRAM 



SCHEMATIC DIAGRAM 



DIP (TOP VIEW) 

VCC CP K2B K2A K,B KlA Q 




[JLLli3jLjL5j|^LJ 

JiA Jib J2A J2B Sd q gnd 



FLATPAK (TOP VIEW) 

K2B K2A 3 GMD Q Sd J2B 
14 13 12 11 10 9 8 





Positive logic: 

LOW input to preset sets Q to HIGH level 
Preset Is independent of clock 



Component values shown are typical. 



TRUTH TABLE 



CLOCK WAVEFORM 



tn 


tn+1 


J 


K 


Q 


L 
L 
H 
H 


L 
H 
L 
H 


Qn 
L 
H 
Qn 




NOTES: 

J = (J1A-J1B) + (J2A-J2B) 

K = (K1A-K1B)+(K2A-K2B) 
tp, = Bit time before clock pulse 
tn+1 = Bit time after clock pulse 



PRESET 
<Sd) 



LOGIC DIAGRAM 




CLOCK 
(CP) 
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FAIRCHILD HIGH SPEED TTL/SSI • 9H71/54H71, 74H71 



RECOMMENDED OPERATING CONDITIONS 



PARAMETER 


9H71XM/54H71XM 


9H71XC/74H71XC 


UNITS 


MIN. 


TYP. 


MAX. 


MIN. 


TYP. 


MAX. 


Supply Voltage Vcc 


4.5 


5.0 


5.5 


4.75 


5.0 


5.25 


Volts 


Operating Free-Air Temperature Flange 


-55 


25 


125 





25 


70 


°C 


Fan Out from Each Output 






12.5 






12.5 


U.L. 


Width of Clock Pulse, tp(clock) (See Fig. W) 


12 






12 






ns 


Width of Preset Pulse, tp(preset) (See Fig. X) 


16 






16 






ns 


Input Setup Time, t^Q^up (See Clock Waveform) 


> tp(ciock) 






> tp(clock) 








Input Hold Time, thoid 



















X = package type; F for Fiatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 



ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) 





PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS (Note 1) 


TEST 


SYMBOL 


MIN. 


TYP. 
(Note 2) 


MAX. 


FIGURE 


V|H 


Input HIGH Voltage 


2.0 






Volts 


Guaranteed Input HIGH 


121 & 122 


V|L 


Input LOW Voltage 






0.8 


Volts 


Guaranteed Input LOW 


121 & 122 


VOH 


Output HIGH Voltage 


2.4 






Volts 


Vcc = MIN., Iqh = -0-5 mA 


121 


Vol 


Output LOW Voltage 






0.4 


Volts 


Vcc = MIN., loL = 20mA 


122 




Input HIGH Currentat J1A, JIB, 
J2A, J2B. K1 A, K1B, K2A, or K2B 






50 


mA 


Vcc = MAX., V|N = 2.4 V 


124 








1.0 


mA 


Vcc = MAX., V|N = 5.5 V 




Input HIGH Current at Preset 






150 


mA 


Vcc = MAX., V|N = 2.4 V 


124 


'iH 






1.0 


mA 


Vcc = MAX., V|N = 5.5 V 






Input HIGH Current at Clock 






100 


mA 


Vcc = MAX., V|N = 2.4 V 


194 








1.0 


mA 


Vcc = MAX., V|N = 5.5 V 




1.. 


Input LOW Current at J1A, JIB, 
J2A, J2B, K1A. K1B, K2A, or K2B 






-2.0 


mA 


Vcc = MAX., V||vj = 0.4 V 


123 


il 


Input LOW Current at Preset 






-6.0 


mA 


Vcc = MAX., V|N = 0.4 V 


123 




Input LOW Current at Clock 






-4.0 


mA 


Vcc = MAX., V|N =0.4 V 


123 


'OS 


Output Short Circuit Current 
(Note 3) 


-40 




-100 


mA 


Vcc = MAX., V|N = 0V 


127 


'cc 


Supply Current 




19 


30 


mA 


Vcc = MAX. 


124 



B 



SWITCHING CHARACTERISTICS (Ta = 25°C) 





PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


TEST 


SYMBOL 


MIN. 


TYP. 


MAX. 


FIGURE 


fCLOCK 


Maximum Clock Frequency 


25 


30 




MHz 


Vcc = 5.0 V 
CL = 25pF 
Rl = 280n 


W 


tPLH 


Turn Off Delay Preset to Output 




6.0 


13 


ns 


X 


tPHL 


Turn On Delay Preset to Output 




12 


24 


ns 


X 


tpLH 


Turn Off Delay Clock to Output 


6.0 


14 


21 


ns 


w 


tPHL 


Turn On Delay Clock to Output 


10 


22 


27 


ns 


w 



NOTES: 

(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

(2) Typical limits are at Vcc = 5.0 V, 25° C. 

(3) Not more than one output should be shorted at a time, and duration of short-circuit test should not exceed 1 second. 
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FAIRCHILD HIGH SPEED TTL/SSI . 9H72/54H72, 74H72 



JK MASTER/SLAVE FLIP-FLOP WITH AND INPUTS 

DESCRIPTION - The HSTTL/SSI 9H72/54H72, 74H72 is a High Speed JK Master/Slave flip-flop with AND gate inputs. The AND gate inputs 
for entry into the master section are controlled by the clock pulse. The clock pulse also regulates the circuitry which connects the master and 
slave sections. The sequence of operation is as follows: 1) Isolate slave from master. 2) Enter information from AND gate inputs to master. 
3) Disable AND gate inputs. 4) Transfer information from master to slave. Logic state of J and K inputs must not be allowed to change when 
the clock pulse is in a HIGH state. 



LOGIC AND CONNECTION DIAGRAM 



SCHEMATIC DIAGRAM 



DIP (TOP VIEW) 

VCC Sd CP K3 K2 K] Q 




LilliJLilLIUJL^LJ 

NC Rd Jl J2 J3 Q GND 



FLATPAK (TOP VIEW) 

K3 K2 O GND 3 J3 J2 

14 13 12 11 10 9 8 



1 



1 1 n n n 



T 




1 1 


■- 




Q Q 
=°K CP /°1 




^ 


i^ 


, 


I 






S r^ 



UUULIU 



12 3 4 5 6 7 

K| CP Sd vcc Rd NC Ji 

NC — No internal connection. 
Positive logic; 

LOW input to preset sets Q to HIGH level 
LOW input to clear sets Q to LOW level 
Preset and clear are independent of clock 




Component values shown are typical. 



TRUTH TABLE 



CLOCK WAVEFORM 



tn 


tn+1 


J 


K 


Q 


L 
L 
H 
H 


L 
H 
L 
H 


Qn 
L 
H 
Qn 




NOTES: 

J =J1J2J3 

K = K1K2K3 

t^ = Bit time before clock pulse 

tn+-] = Bit time after clock pulse 



LOGIC DIAGRAM 



PRESET 
(Sd) 




CLEAR 

(Rd) 



CLOCK 
(CP) 
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FAIRCHILD HIGH SPEED TTL/SSI . 9H72/54H72, 74^572 



RECOMMENDED OPERATING CONDITIONS 





9H72XM/54H72XM 


9H72XC/74H72XC 


UNITS 


PARAMETER 


MIN. 


TYP. 


MAX. 


MIN. 


TYP. 


MAX. 


Supply Voltage Vqc 


4.5 


5.0 


5.5 


4.75 


5.0 


5.25 


Volts 


Operating Free-Air Temperature Range 


-55 


25 


125 





25 


70 


°C 


Fan Out from Each Output 






12.5 






12.5 


U.L. 


Width of Clock Pulse, tp(ciock) (See Fig. W) 


12 






12 






ns 


Width of Preset Pulse, tp(preset) (See Fig. X) 


16 






16 






ns 


Width of Clear Pulse, tp(ciear) (See Fig. X) 


16 






16 






ns 


Input Setup Time, tjetup (See Clock Waveform) 


> tp(clock) 






> tp(ciock) 








Input Hold Time, t^old 



















X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 



ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) 






PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS (Note 1 ) 


TEST 


SYMBOL 


MIN. 


TYP. 
(Note 2) 


MAX. 


FIGURE 


V|H 


Input HIGH Voltage 


2.0 






Volts 


Guaranteed Input HIGH 


41 &42 


V|L 


Input LOW Voltage 






0.8 


Volts 


Guaranteed Input LOW 


41 &42 


VOH 


Output HIGH Voltage 


2.4 






Volts 


Vcc = '^'N-' 'OH = -0.5 mA 


41 


Vol 


Output LOW Voltage 






0.4 


Volts 


Vcc = MIN., IOL = 20mA 


42 




Input HIGH Current at 
J2, J3, K1, K2, or K3 






50 


mA 


Vcc = MAX.,V|N = 2.4 V 


44 








1.0 


mA 


Vcc = MAX., V|N = 5.5 V 




Input HIGH Current at J1, 






50 


mA 


Vcc = MAX., V|N = 2.4 V 


44 


'IH 






1.0 


mA 


Vcc = MAX., V|N = 5.5 V 






Input HIGH Current at Clock 
Preset or Clear 






100 


mA 


Vcc = MAX., V|N = 2.4 V 


44 








1.0 


mA 


Vcc = MAX., V|N = 5.5 V 




1.. 


1 nput LOW Current at J1 , 
J2, J3, K1 , K2, K3, or Clock 






-2.0 


mA 


Vcc = MAX., V|N=0.4 V 


43 


"il 


Input LOW Current at Preset 
or Clear 






-4.0 


mA 


Vcc = MAX., V|N =0-4 V 


43 


"OS 


Output Short Circuit Current 
(Note 3) 


-40 




-100 


mA 


Vcc = MAX., V|N=OV 


45 


'CC 


Supply Current 




16 


25 


rhA 


Vcc = MAX. 


44 



B 



SWITCHING CHARACTERISTICS (Ta = 25°C) 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


TEST 


MIN. 


TYP. 


MAX. 


FIGURE 


fCLOCK 


Maximum Clock Frequency 


25 


30 




MHz 


Vcc = 5.0 V 
CL = 25pF 
Rl = 280n 


W 


tPLH 


Turn Off Delay Clear or Preset 
to Output 




6.0 


13 


ns 


X 


tPHL 


Turn On Delay Clear or Preset 
to Output 




12 


24 


ns 


X 


tPLH 


Turn Off Delay Clock to Output 


6.0 


14 


21 


ns 


w 


tPHL 


Turn On Delay Clock to Output 


10 


22 


27 


ns 


w 



NOTES: 

(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

(2) Typical limits are at Vqc = 5.0 V, 25° C. 

(3) Note more than one output should be shorted at a time, and duration of short-circuit test should not exceed 1 second. 
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FAIRCHILD TTL/SSI . 9N72/5472, 7472 



JK MASTER/SLAVE FLIP-FLOP WITH AND INPUTS 

DESCRIPTION - The TTL/SSI 9N72/5472, 7472 is a JK Master/Slave flip-flop with AND gate inputs. The AND gate inputs for entry into the 
master section are controlled by the clock pulse. The clock pulse also regulates the state of the coupling transistors which connect the master 
and slave sections. The sequence of operation is as follows: 1) Isolate slave from rhaster. 2) Enter information from AND gate inputs to master. 
3) Disable AND gate inputs. 4) Transfer information from master to slave. 



LOGIC AND CONNECTION DIAGRAM 



SCHEMATIC DIAGRAM 



DIP (TOP VIEW) 

*CC So Cp K3 K2 Kl Q 

RfTilFlfniRFIR 




ULiJLiJLijLyLilLJ 

NC Rd Ji J2 J3 Q GND 



FLATPAK (TOP VIEW) 

'K3 K2 Q GND Q J3 J2 

14 13 12 11 10 9 8 



I 



ninnn 




Iwnnrl 



12 3 4 5 6 7 
Kl CP sd vcc Rd NC Ji 



NC — No Internal connection. 

Positive logic: 

LOW input to preset sets Q to HIGH level 
LOW input to clear sets Q to LOW level 
Preset and clear are independent of clock 




Component values shown are typical. 



TRUTH TABLE 



CLOCK WAVEFORM 



tn 


tn+1 


J 


K 


Q 


L 
L 
H 
H 


L 
H 
L 
H 


Qn 
L 
H 
Qn 



NOTES: 

J = JI ■ J2 • J3 

K = Kl ■ K2- K3 

t^ = Bit time before clock pulse. 

tfi+i = Bit time after clock pulse. 





LOGIC DIAGRAM 



Q O 

CLEAR O 



Ji <y 

J3 Q 
CLOCK O 



O PRESET 




5-104 



FAIRCHILD TTL/SSI • 9N72/5472, 7472 



RECOMMENDED OPERATING CONDITIONS 



PARAMETER 


9N72XM/5472XI\/1 


9N72XC/7472XC 


UNITS 


MIN. 


TYP. 


MAX. 


MIN. 


TYP. 


MAX. 




Supply Voltage Vcc 


4.5 


5.0 


5.5 


4.75 


5.0 


5.25 


Volts 


Operating Free-Air Temperature Range 


-55 


25 


125 





25 


70 


°C 


Normalized Fan Out from Each Output, N 






10 






10 


U.L. 


Width of Clock Pulse, tp(ciock) <See Fig. E) 


20 






20 






ns 


Width of Preset Pulse, tp(preset) (See Fig. F) 


25 






25 






ns 


Width of Clear Pulse, tp(ciear) <See Fig. F) 


25 






25 






ns 


Input Setup Time, tgetup (See Fig. E) 


^ *p(clock) 






> tp(clock) 








Input Hold Time, thold 



















X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 



ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) 








PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 
(Note 1) 


TEST 


SYMBOL 


MIN. 


TYP. 
(Note 2) 


MAX. 


FIGURE 


V|H 


Input HIGH Voltage 


2.0 






Volts 


Guaranteed Input HIGH 


41 &42 


V|L 


Input LOW Voltage 






0.8 


Volts 


Guaranteed Input LOW 


41 &42 


VOH 


Output HIGH Voltage 


2.4 


3.5 




Volts 


Vcc = MIN., Iqh = -0-4 mA 


41 


Vol 


Output LOW Voltage 




0.22 


0.4 


Volts 


Vcc = MIN., 'OL= 16 mA 


42 




Input HIGH Current at J^, J-, J3, 
Ki,K2orK3 






40 


mA 


Vcc = MAX., V|N= 2.4 V 


44 


1... 






1.0 


mA 


Vcc = MAX., V|N = 5.5 V 




IH 


Input HIGH Current at Clear 
Preset or Clock 






80 


mA 


Vcc = MAX., V|N =2.4 V 


44 








1.0 


mA 


Vcc = MAX., V|N = 5.5 V 






Input LOW Current at J^ , J^, Jo, 
Ki,K2orK3 






-1.6 


mA 


Vcc = MAX., V|N =0.4 V 


43 


ML 


Input LOW Current at Clear, 
Preset or Clock 






-3.2 


mA 


Vcc = MAX., V|N = 0.4 V 


43 




Output Short Circuit Current 
(Note 3) 


-20 




-57 


mA 


9N72/5472 


Vcc = MAX. 
V|N = OV 


45 


'OS 


-18 




-57 


mA 


9N72/7472 




•cc 


Supply Current 




10 


20 


mA 


Vcc = MAX., V|N = 5.0V 


44 



E 



SWITCHING CHARACTERISTICS (Ta = 25°C) 





PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


TEST 


SYMBOL 


MIN. 


TYP. 


MAX. 


FIGURE 


^max 


Maximum Clock Frequency 


15 


20 




MHz 


Vcc = 5.0 V 
Cl= 15 pF 
RL = 400n 


E 


tPLH 


Turn Off Delay Clear or Preset to Output 




16 


25 


ns 


F 


tPHL 


Turn On Delay Clear or Preset to Output 




25 


40 


ns 


F 


tPLH 


Turn Off Delay Clock to Output 


10 


16 


25 


ns 


E 


tPHL 


Turn On Delay Clock to Output 


10 


25 


40 


ns 


E 



NOTES: 

(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

(2) Typicallimits are at Vcc = 5.0 V, 25°C. 

(3) Not more than one output should be shorted at a time. 
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FAIRCHILD HIGH SPEED TTL/SSI . 9H73/54H73, 74H73 



DUAL JK MASTER/SLAVE FLIP-FLOP WITH SEPARATE CLEARS AND CLOCKS 



DESCRIPTION - The HSTTL/SSI 9H73/54H73, 74H73 is a High Speed Dual JK iVIaster/Slave flip-flop with separate clears and separate 
clocks. Inputs to the master section are controlled by the clock pulse. The clock pulse also regulates the circuitry which connects the master 
and slave sections. The sequence of operation is as follows: 1) Isolate slave from master. 2) Enter information from J and K inputs to master. 
3) Disable J and K inputs. 4) Transfer information from master to slave. Logic state of J and K inputs must not be allowed to change when the 
clock pulse is in a HIGH state. 



LOGIC AND CONNECTION DIAGRAM 



DIP (TOP VIEW) 

Jl Ql Ql GND K2 Q2 Q2 

RRR[niRrnrn 



FLATPAK (TOP VIEW) 

Jl Ql Ql GND K2 Q2 Q? 
14 13 12 11 10 9 8 



CP Rd K 

"Z7 



Lz: 



CP Rd 



CpT Rdi Ki Vcc CP'2 Rd2 J2 



nnnnn 



^ 



S 



Rdpi 

K CP-J 



IJ 



rci 



LiLiLiy LI y 



CPi Rdi Ki vcc cP2 Rd2 J2 

Positive logic: 

LOW input to clear sets Q to LOW level 
Clear is independent of clock 



SCHEMATIC DIAGRAM 

(EACH FLIP-FLOP) 




(CP) FLIP-FLOP 

Component values shown are typical. 
Resistor values are in ohms. 



TRUTH TABLE 



CLOCK WAVEFORMS 



tn 


tn+1 


J 


K 


Q 


L 


L 


Qn 


L 


H 


L 


H 


L 


H 


H 


H 


Qn 



NOTES: 

tf, = Bit time before clock pulse. 

tp,+ -j = Bit time after clock pulse. 



Qo 



K o 



LOGIC DIAGRAM 

(EACH FLIP-FLOP) 




CLOCK 

(CP) 



oQ 




CLEAR 

(Rq) 
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FAIRCHILD HIGH SPEED TTL/SSI • 9H73/54H73, 74H73 



RECOMMENDED OPERATING CONDITIONS 





9H73XM/54H73XM 


9H73XC/74H73XC 


UNITS 


PARAMETER 


MIN. 


TYP. 


MAX. 


MIN. 


TYP. 


MAX. 




Supply Voltage Vcc 


4.5 


5.0 


5.5 


4.75 


5.0 


5.25 


Volts 


Operating Free-Air Temperature Range 


-55 


25 


125 





25 


70 


°C 


Fan Out from Each Output 






12.5 






12.5 


U.L. 


Width of Clock Pulse, tp(ciock) (See Fig. W) 


12 






12 






ns 


Width of Clear Pulse, tp(ciear) (See Fig. X) 


16 






16 






ns 


Input Setup Time, tjetup (See Clock Waveform) 


> tp(clock) 






> tp(ciock) 








Input Hold Time, thoid 



















X = package type; F for Flaptak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 
ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) 





PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS (Note 1) 


TEST 


SYMBOL 


MIN. 


TYP. 
(Note 2) 


MAX. 


FIGURE 


VjH 


Input HIGH Voltage 


2.0 






Volts 


Guaranteed Input HIGH 


46&47 


V|L 


Input LOW Voltage 






0.8 


Volts 


Guaranteed Input LOW 


46&47 


VOH 


Output HIGH Voltage 


2.4 






Volts 


Vcc = MIN., Iqh = -0-5 mA 


46 


Vol 


Output LOW Voltage 






0.4 


Volts 


Vcc = MIN., IOL = 20mA 


47 




Input HIGH Current at J or K 






50 


mA 


Vcc = MAX., V||\| = 2.4 V 


126 








1.0 


mA 


Vcc = MAX., V|N = 5.5 V 






Input HIGH Current at Clock 






5.0 


mA 


Vcc = MAX., V|N = 2.4 V 


126 


'iH 






1.0 


mA 


Vcc = MAX., V|N = 5.5 V 






Input HIGH Current at Clear 






100 


mA 


Vcc = MAX., V|N =2.4 V 


126 








1.0 


mA 


Vcc = MAX., V|N = 5.5 V 




'il 


Input LOW Current at J, 
K or Clock 






-2.0 


mA 


Vcc = MAX., V|N =0.4 V 


125 




Input LOW Current at Clear 






-4.0 


mA 


Vcc = MAX., V|N =0.4 V 


125 


'OS 


Output Short Circuit Current 
(Note 3) 


-40 




-100 


mA 


Vcc = MAX., V|N = 0V 


50 


'cc 


Supply Current 


32 


50 


mA 


Vcc = MAX. 


126 



I 



SWITCHING CHARACTERISTICS (Ta = 25°C) 





PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


TEST 


SYMBOL 


MIN. 


TYP. 


MAX. 


FIGURE 


^CLOCK 


Maximum Clock Frequency 


25 


30 




MHz 


Vcc = 5.0 V 
C|_ = 25pF 
RL = 280n 


W 


tPLH 


Turn Off Delay Clear to Output 




6.0 


13 


ns 


X 


tPHL 


Turn On Delay Clear to Output 




12 


24 


ns 


X 


tPLH 


Turn Off Delay Clock to Output 


6.0 


14 


21 


ns 


W 


tPHL 


Turn On Delay Clock to Output 


10 


22 


27 


ns 


w 



(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable 
device type. ^ 

(2) Typical limits are at Vqc = 5.0 V, 25 C. 

(3) Not more than one output should be shorted at a time, and duration of short-circuit test should not exceed 1 second. 
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FAIRCHILD TTL/SSI . 9N73/5473, 7473 . 9N107/54107, 74107 



DUAL JK MASTER/SLAVE FLIP-FLOP WITH SEPARATE CLEARS AND CLOCKS 

DESCRIPTION - The TTL/SSI 9N73/5473, 7473 and 9N107/54107, 74107 are Dual JK Master/Slave flip-flops with a separate clear and a 
separate clock for each flip-flop. Inputs to the master section are controlled by the clock pulse. The clock pulse also regulates the state of the 
coupling transistors which connect the master and slave sections. The sequence of operation is as follows: 1) Isolate slave from master. 
2) Enter information from J and K inputs to master. 3) Disable J and K inputs. 4) Transfer information from master to slave. 



DIP (TOP VIEW) 



LOGIC AND CONNECTION DIAGRAM 

9N73/5473, 7473 

FLATPAK (TOP VIEW) 



9N107/54107, 74107 
DIP (TOP VIEW) 



■'l °1 °\ GND ^2 Q2 Q2 



. cp Rq k 

tJliJilJLlLJLILI 

CP, Rd, K, Vcc Fp2 Rd2 J2 



V^ 



■'l ^1 "^1 GND "^2 ^^2 '-'2 

14 13 12 U 10 9 8 



nnnfin 



5 



.Up K 



* 



LI LI LI 1 y y 

12 3 4 5 6 7 

CP, Rq, k, Vcc ^2 Rd2 h 



Vcc Rqi cp, Kj Rd2 CP2 J2 






XI 



Z2 



i 



■ ■ ■ . v^ 
LJLiJLiJliJLiJLiJLJ 

J, Q, Q, K, Qj Qj GND 



Positive logic: 

LOW input to clear sets Q to LOW level 
Clear Is independent of clock 



TRUTH TABLE 



CLOCK WAVEFORM 



tn 


tn-t-1 


J 


K 


Q 


L 

L 
H 
H 


L 
H 
L 
H 


Qn 

L 
H 





NOTES: 

tp = Bit time before clock pulse. 

tp+-] = Bit time after clock pulse. 



LOGIC DIAGRAM 

(EACH FLIP-FLOP) 



QO 

CLEAR O 



* O Q 



CLOCK O 




O K 
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FAIRCHILD TTL/SSI • 9N73/5473, 7473 • 9N107/54107, 74107 



RECOMMENDED OPERATING CONDITIONS 



PARAMETER 


9N73XM/5473XM 
9N107XM/54107XM 


9N73XC/7473XC 
9N107XC/74107XC 


UNITS 




MIN. 


TYP. 


MAX. 


MIN. 


TYP. 


MAX. 




Supply Voltage Vcc 


4.5 


5.0 


5.5 


4.75 


5.0 


5.25 


Volts 


Operating Free-Air Temperature Range 


-55 


25 


125 





25 


70 


°C 


Normalized Fan Out from Each Output, N 






10 






10 


U.L. 


Width of Clock Pulse, tp(ciock) <See Fig. E) 


20 






20 






ns 


Width of Clear Pulse, tp(ciear) <See Fig. F) 


25 






25 






ns 


Input Setup Time, tgetup <See Fig. E) 


> tp (clock) 






> *p(cloc 


:k) 








Input Hold Time, thojd 



















X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 



ELECTRIGAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) 





PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


TEST 


SYMBOL 


MIN. 


TYP. 
(Note 2) 


MAX. 


(Note 1) 


FIGURE 


V|H 


Input HIGH Voltage 


2.0 






Volts 


Guaranteed Input HIGH 


46&47 


V|L 


Input LOW Voltage 






0.8 


Volts 


Guaranteed Input LOW 


46&47 


VOH 


Output HIGH Voltage 


2.4 


3.5 




Volts 


Vcc = MIN., IqH = -0-4 mA 


46 


Vol 


Output LOW Voltage 




0.22 


0.4 


Volts 


Vcc = MIN-, l0L= 16 mA 


47 




Input HIGH Current at J or K 






40 


mA 


Vcc = MAX.,V|N=2.4 V 


49 


l.u 






1.0 


mA 


Vcc = 'VlAX.,V|N =5.5 V 




IH 


Input HIGH Current at Clock 
or Clear 






80 


mA 


Vcc = MAX., V|N = 2.4 V 


49 








1.0 


mA 


Vcc = MAX., V|N =5.5 V 






Input LOW Current at J or K 






-1.6 


mA 


Vcc = MAX., V|N = 0.4 V 


48 


'IL 


Input LOW Current at Clear 
or Clock 






-3.2 


mA 


Vcc = MAX., V IN =0-4 V 


48 


•os 


Output Short Circuit Current 
(Note 3) 


-20 




-57 


mA 


9N73/5473; 
9N 107/54 107 


Vcc = MAX. 
V|N = OV 


50 




-18 




-57 


mA 


9N73/7473; 
9N 107/74 107 




•cc 


Supply Current 




20 


40 


mA 


Vcc = MAX. 


49 



B 



SWITCHING CHARACTERISTICS (Ta = 25°C) 





PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


TEST 


SYMBOL 


MIN. 


TYP. 


MAX. 


FIGURE 


^max 


Maximum Clock Frequency 


15 


20 




MHz 


Vcc = 5.0 V 
Cl= 15 pF 
RL = 400i^ 


E 


tPLH 


Turn Off Delay Clear to Output 




16 


25 


ns 


F 


tPHL 


Turn On Delay Clear to Output 




25 


40 


ns 


F 


tPLH 


Turn Off Delay Clock to Output 


10 


16 


25 


ns 


E 


tPHL 


Turn On Delay Clock to Output 


10 


25 


40 


ns 


E 



NOTES: ^ u .- »,. 

(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recomnnended operating conditions for the applicable 

device type. 

(2) Typical limits are at Vcc = 5.0 V, 25°C. 

(3) Not more than one output should be shorted at a time. 
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FAIRCHILD HIGH SPEED TTL/SSI . 9H74/54H74, 74H74 



DUAL D TYPE EDGE TRIGGERED FLIP-FLOP 

DESCRIPTION - The HSTTL/SSI 9H74/54H74, 74H74 is a High Speed Dual, Edge Triggered flip-flop utilizing TTL circuitry to perform D 
type flip-flop logic. Each flip-flop has individual clear and preset inputs, and also complementary Q and Q outputs. 

Information at input D is transferred to the Q output on the positive going edge of the clock pulse. Clock triggering occurs at a voltage level of 
the clock pulse and is not directly related to the transition time of the positive going pulse. When the clock input is at either the HIGH or LOW 
level, the D input signal has no effect. 

These circuits are fully compatible for use with the Fairchild TTL family. Input clamping diodes are provided to minimize transmission line 
effects and thereby simplify systems design. Maximum clock frequency is 35 MHz, with a typical power dissipation qi 75 mW per flip-flop. 



LOGIC AND CONNECTION DIAGRAM 






DIP (TOP VIEW) 

Vcc RD2 D2 CP2 5d2 Q2 S2 



FLATPAK (TOP VIEW) 

5Di Qi Q] GND Q2 Q2 5d2 

14 13 12 11 10 9 8 



CP Sp Q 



2 



Hcp sd q 

D Rq O — ' 



yUJUlUUJUJLJ 

Rdi di cpi Sdi Qi f5i gnd 




Rdi Vcc Rd2 02 CP2 



Asynchronous Inputs: 

LOW Input to preset sets Q to HIGH level 
LOW Input to clear sets Q to LOW level 
Preset and clear are independent of clock 



TRUTH TABLE (Each Flip-Flop) 



tn 


tp+l 


INPUT 
D 


OUTPUT 
Q 


OUTPUT 


L 
H 


L 
H 


H 

L 



H = HIGH Level, L = LOW Level 

NOTES: tn = bit time before clock pulse. 
tn+1 - bit time after clock pulse. 



SCHEMATIC DIAGRAM 

(EACH FLIP-FLOP) 




n:»... 



in:"" 



PRESET 
(Sd) 

CLEAR 
(Rq) 

CLOCK 
(CP) 



Component values shown are typical. 
LOGIC DIAGRAM (EACH FLIP-FLOP) 




RECOMMENDED OPERATING CONDITIONS 



PARAMETER 






9H74XM/54H74XM 


9H74XC/74H74XC 






MIN. 


TYP. 


MAX. 


MIN. 


TYP. 


MAX. 


UNIT 


Supply Voltage \/qq 


4.5 


5 


5.5 


4.75 


5 


5.25 


V 


Operating Free-Air Temperature Range 


-55 


25 


125 





25 


70 


°C 


Fan Out from Each Output 


LOW Level 






12.5 






12.5 






HIGH Level 






25 






25 


U.L. 


Clock Frequency, fdock 







35 







35 


MHz 


Width of Clock Pulse, tp»^(ciock) (See Figure Z or AA) 


15 






15 






ns 


Width of Preset pulse, tpw{preset) (See Figure Y) 


25 






25 






ns 


Width of Clear Pulse, tpw(ciear) (See Figure Y) 


25 






25 






ns 


Input Setup Time, tgetup <See Note a) 


HIGH Level Data (See Figure Z) 


10 






10 






ns 


LOW Level Data (See Figure AA) 


15 






15 






ns 


Input Hold Time, thold (See Note b and Figures Z and AA) 
















ns 



X - package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product 
NOTES: 

(a) Setup time is the Interval Immediately preceding the positive going edge of the clock pulse during which interval the data to be recognized 
must be maintained at the input to ensure its recognition. 

(b) Hold tinne is the interval immediately following the positive going edge of the clock pulse during which interval the data to be recognized 
must be maintained at the input to ensure its continued recognition. 
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FAIRCHILD HIGH SPEED TTL/SSI . 9H74/54H74, 74H74 



ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) 








PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS (Note 1) 


TEST 
FIGURE 


SYMBOL 


MIN. 


TYP. 
(Note 2) 


MAX. 


V|H 


Input HIGH Voltage 


2.0 






Volts 


Guaranteed Input HIGH 


52 & 53 


V|L 


Input LOW Voltage 






0.8 


Volts 


Guaranteed Input LOW 


52 & 53 


VOH 


Output HIGH Voltage 


2.4 


3.5 




Volts 


Vcc = MIN., Iqh = -1.0 mA 


52 


Vol 


Output LOW Voltage 




0.22 


0.4 


Volts 


Vcc = MIN., Iql = 20mA 


53 




Input HIGH Current into D 






50 


mA 


Vcc = MAX., V|N=2.4 V 


55 








1.0 


mA 


Vcc = MAX., V|N = 5.5 V 




liu 


Input HIGH Current 
into Preset or Clock 






100 


mA 


Vcc = MAX., V|N = 2.4 V 


55 


IH 






1.0 


mA 


Vcc = MAX., V|N = 5.5 V 






Input HIGH Current into Clear 
into Clear 






150 


mA 


Vcc = MAX., V|N = 2.4 V 


55 








1.0 


mA 


Vcc = MAX., V|N = 5.5 V 




1 


Input LOW Current into 
Preset or D 






-2.0 


mA 


Vcc = MAX. V|N = 5.5 V 


54 


'iL 


Input LOW Current into 
Clear or Clock 






-4.0 


mA 


Vcc = MAX., V|N =0.4 V 


54 


'OS 


Output Short Circuit Current 
(Note 3) 


-40 




-100 


mA 


Vcc = ^AX.. V,^ = V 


56 




Supply Current 




30 


42 


mA 


9H74/54H74 


Vcc = MAX. 


55 


'cc 




30 


50 


mA 


9H74/74H74 





E 



SWITCHING CHARACTERISTICS (Ta = 25°C) 





PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


TEST 


SYMBOL 


MIN. 


TYP. 


MAX. 


FIGURE 


fCLOCK 


Maximum Clock Frequency 


35 


43 




MHz 


Vcc = 5.0 V 
CL = 25pF 
RL = 280n 


Z & AA 


tPLH 


Turn Off Delay Clear or Preset 
Inputs to Output 






20 


ns 


Y 


tPHL 


Turn On Delay Clear or Preset 
Inputs to Output 






30 


ns 


Y 


tPLH 


Turn Off Delay Clock Input 
to Output 


4.0 


8.5 


15 


ns 


Z & AA 


tPHL 


Turn On Delay Clock Input 
to Output 


7.0 


13 


20 


ns 


Z & AA 



NOTES: 

(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

(2) Typical limits are at Vqc = 5.0 V, 25°C. 

(3) Not more than one output should be shorted at a time, and duration of short-circuit test should not exceed 1 second. 
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FAIRCHILD TTL/SSI • 9N74/5474, 7474 



DUAL D TYPE EDGE TRIGGERED FLIP-FLOP 

/ 
DESCRIPTION — The 9N74/5474, 7474 are edge triggered dual D type flip-flops with direct clear and preset inputs and both Q and Q outputs. 
Information at the input is transferred to the outputs on the positive edge of the clock pulse. They are designed for use in medium to high speed 
applications. 

Clock triggering occurs at a voltage level of the clock pulse and is not directly related to the transition time of the positive going pulse. After 
the clock input threshold voltage has been passed, the data input (D) is locked out and information present will not be transferred to the output. 

The 9N74/5474, 7474 have the same clocking characteristics as the 9N70/5470, 7470 gated (edge triggered) flip-flop circuits. They can result 
in a significant saving in system power dissipation and package count in applications where input gating is not required. 



LOGIC AND CONNECTION DIAGRAM 



DIP (TOP VIEW) 



VCC RD2 D2 CP2 Sd2 Q2 Q2 






D RO Q 
CP Sp Q 



M 



s 



1- CP So Q 
•— D Rp Q 



FLATPAK (TOP VIEW) 

SD] Qi Cli GND 02 Q2 5d2 
14 13 12 11 10 9 8 



UUJLUlIUJUJLJ 

Rpi D] CPi Spi Qi Oi GND 



Positive logic: 

LOW input to preset sets Q to HIGH level 
LOW input to clear ^ets Q to LOW level 
Preset and clear are independent of clock 




SCHEMATIC DIAGRAM 

(EACH FLIP-FLOP) 




Component values shown are typical. 



TRUTH TABLE (Each Flip-Flop) 



tn 


tn+1 


INPUT 
D 


OUTPUT 
Q 


OUTPUT 
Q 


L 
H 


L 
H 


H 

L 



NOTES: 

tf, = bit time before clock pulse. 

tp^.-] = bit time after clock pulse. 



LOGIC DIAGRAM (EACH FLIP-FLOP) 



PRESET 
(Sd) 



CLEAR Q - 

(Rd) 



CLOCK 
(CP) 



t OQ 




* OQ 



D O- 



O^ 
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FAIRCHILD TTL/SSI . 9N74/5474, 7474 



RECOMMENDED OPERATING CONDITIONS 



PARAMETER 


9N74XM/5474XM 


9N74XC/7474XC 


UNITS 


MIN. 


TYP. 


MAX. 


MIN. 


TYP. 


MAX. 


Supply Voltage Vqc 


4.5 


5.0 


5.5 


4.75 


5.0 


5.25 


Volts 


Operating Free-Air Temperature Range 


-55 


25 


125 





25 


70 


°C 


Normalized Fan Out from Each Output, N 






10 






10 


U.L. 


Width of Clocl< Pulse, tp(cioek) <See Fig. G) 


30 






30 






ns 


Width of Preset Pulse, tp(preset) 'See Fig. C) 


30 






30 






ns 


Width of Clear Pulse, tp(ciear) (See Fig. C) 


30 






30 






ns 



X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 



ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) 








PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 
(Note 1) 


TEST 


SYMBOL 


MIN. 


TYP. 
(Note 2) 


MAX. 


FIGURE 


V|H 


Input HIGH Voltage 


2.0 






Volts 


Guaranteed Input HIGH 


52&53 


V|L 


Input LOW Voltage 






0.8 


Volts 


Guaranteed Input LOW 


52&53 


VOH 


Output HIGH Voltage 


2.4 


3.5 




Volts 


Vcc = MIN., Iqh = -0-4 mA 


52 


Vol 


Output LOW Voltage 




0.22 


0.4 


Volts 


Vcc = MIN., '0L= 16 mA 


53 




Input HIGH Current at D 






40 


mA 


Vcc = MAX., V|N = 2.4 V 


55 








1.0 


mA 


Vcc = MAX., V|N = 5.5 V 






Input HIGH Current at Preset 
or Clock 






80 


HA 


Vcc = MAX., V|N = 2.4 V 


55 


'IH 






1.0 


mA 


Vcc = MAX., V|N = 5.5 V 






Input HIGH Current 
at Clear 






120 


mA 


Vcc = MAX., V|N = 2.4 V 


55 








1.0 


mA 


Vcc = MAX., V|N = 5.5 V 




1 


Input LOW Current at Preset 
or D 






-1.6 


mA 


Vcc = MAX., V|N =0.4 V 


54 


'IL 


Input LOW Current at Clear 
or Clock 






-3.2 


mA 


Vcc = MAX., V|N =0.4 V 


54 




Output Short Circuit Current 
(Note 3) 


-20 




-57 


mA 


9N74/5474 


Vcc = MAX. 
V|N = 0V 


56 


•os 


-18 




-57 


mA 


9N74/7474 




'CC 


Supply Current 




17 


30 


mA 


Vcc = MAX. 


55 



SWITCHING CHARACTERISTICS (Ta = 25°C) 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


TEST 


MIN. 


TYP. 


MAX. 


FIGURE 


^max 


Maximum Clock Frequency 


15 


25 




MHz 


Vcc = 5.0 V 
Cl= 15 pF 
RL = 400n 


G 


tsetup 


Maximum Input Setup Time 




15 


20 


ns 


G 


thold 


Maximum Input Hold Time 




2.0 


5.0 


ns 


G 


tPLH 


Turn Off Delay Clear or Preset to Output 






25 


ns 


C 


tPHL 


Turn On Delay Clear or Preset to Output 






40 


ns 


C 


tPLH 


Turn Off Delay Clock to Output 


10 


14 


25 


ns 


G 


tPHL 


Turn On Delay Clock to Output 


10 


20 


40 


ns 


G 



NOTES: 

(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

(2) Typical limits are at V^c = 5.0 V, 25°C. 

(3) Not more than one output should be shorted at a time. 
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FAIRCHILD SUPER HIGH SPEED TTL/SSI • 9S74/54S74, 74S74 



DUAL D-TYPE EDGE TRIGGERED FLIP-FLOP 

DESCRrPTION - The 9S74/54S74, 74S74 dual edge-triggered flip-flops utilize Schottky TTL_circuitry to produce very high speed D-type 
flip-flops. Each flip-flop has individual clear and preset inputs, and also complementary Q and Q outputs. 

Information at input D is transferred to the Q output on the positive-going edge of the clock pulse. Clock triggering occurs at a voltage level of 
the clock pulse and is not directly related to the transition time of the positive-going pulse. When the clock input is at either the HIGH or LOW 
level the D-input signal has no effect. 

These circuits are fully compatible for use with most TTL or DTL circuits. Maximum clock frequency is 100 MHz with a typical power 
dissipation of 66 mW per flip-flop. 



LOGIC AND CONNECTION DIAGRAM 
DIP (TOP VIEW) 



CLOCK2 c 
I, PRESET, 






RRriiiHRrnFi 



r CLOCK Q 1 

L CLOCK 5 

rl- Q --k CLEAR 

PRESET ^^ 



PRESET I 



UJLULJLJLyLJLJ 

CLEAR, D, CLOCK, Q, Q, GND 
PRESET, 



SYNCHRONOUS 
TRUTH TABLE 

(EACH FLIP-FLOP) 



tn 


tn-t-1 


INPUT 
D 


OUTPUT 
Q Q 


L 
H 


L H 
H L 



Positive logic: LOW input to preset sets 
Qto HIGH level 

LOW input to clear resets 
Q to LOW level 

Preset and clear are inde- 
pendent of clock 

RECOMMENDED OPERATING CONDITIONS 



H = HIGH level 
L = LOW level 
D = Data 

NOTES: 

A. tf, = bit time before 
clock pulse 

B. tp+.j = bit time after 
clock pulse 



ASYNCHRONOUS 
TRUTH TABLE 

(EACH FLIP-FLOP) 



INPUT 


OUTPUT 


Preset Clear 


Q Q 


L L 


H H 


L H 


H L 


H L 


L H 


H H 


No Change 



LOGIC DIAGRAM 

(EACH FLIP-FLOP) 




PARAMETER 


t9S74XM/54S74XM 


9S74XC/74S74XC 


UNITS 




MIN. 


TYP. 


MAX. 


MIN. 


TYP, 


MAX. 


Supply Voltage Vqc 


4.5 


5.0 


5.5 


4.75 


5.0 


5.25 


Volts 


Operating Free-Air Temperature Range 


-55 


25 


125 





25 


75 


°C 



X - package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 



ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Oth 


erwise Noted) 




PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 
(Note 1) 


SYMBOL 


MIN. 


TYP. 
(Note 2) 


MAX. 


V|H 


Input HIGH Voltage 


2.0 






Volts 


Guaranteed Input HIGH Voltage 


V|L 


Input LOW Voltage 






0.8 


Volts 


Guaranteed Input LOW Voltage 


VCD 


Input Clamp Diode Voltage 




-0.65 


-1.2 


Volts 


Vcc = MIN., l|N = -18mA 


VOH 


Output HIGH Voltage 


XM 


2.5 


3.4 




Volts 


Vcc = MIN., loH = -10mA 


XC 


2.7 


3.4 




Vol 


Output LOW Voltage 




0.35 


0.5 


Volts 


Vcc = MIN., loL = 20mA 




Input HIGH Current at 


D 




1.0 


50 


HA 




l|H 


Preset or 
Clock 




2.0 


100 


Vcc = MAX., V|M = 2.7 V 




Clear 




3.0 


150 






Input LOW Current at 


D 




-1.4 


-2.0 


mA 




'IL 


Preset or 
Clock 




-2.8 


-4.0 


Vcc = MAX., V|N = 0.5 V 




Clear 




-4.2 


-6.0 




'OS 


Output Short Circuit Current 
(Note 3) 


-40 


-65 


-100 


mA 


Vcc=MAX.,VouT = OV 


'cc 


Supply Current 




30 


50 


mA 


Vcc = MAX. (Note 4) 



NOTES: 

(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

(2) Typical limits are at Vqc = 5.0 V, 25°C. 

(3) Not more than one output should be shorted at a time. 

(4) \qq is measured with clock and data inputs grounded and either preset or clear inputs grounded. 
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FAIRCHILD SUPER HIGH SPEED TTL/SSI . 9S74/54S74, 74S74 



SWITCHING CHARACTERISTICS (Ta = 25°C) 





PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


SYMBOL 


MIN. 


TYP. 


MAX. 


fmax 


Maximum Clock Frequency 




100 




MHz 




tPLH 


Turn Off Delay Clear or Preset to Output 




4.0 




ns 


Vcc = 5.0 V 
Cl= 15pF 


tPHL 


Turn On Delay Clear or Preset to Output 




7.0 




ns 


tPLH 


Turn Off Delay Clock to Output 




7.0 




ns 


tPHL 


Turn On Delay Clock to Output 




7.0 




ns 





SWITCHING CHARACTERISTICS 



I 

[synch 

I 



2 <r^ 



-@- 



^ 



-^ — 



1-^. 



•©- 



CLEAR 
D Q 



-P Q 

PRESET 



n 






*lncludes all probe and jig capacitance. 



E 



PULSE GENERATOR SETTINGS 



CLOCK 

f « 1 MHz 
tf = tr = 2.5 ns 
Amp = to 3 V 
Duty cycle= 50% 



f =« 500 kHz 
tf = tr = 2.5 ns 
Amp = Oto 3 V 
tsetup<H'GH) = 5 ns 
tsetup<'-OW) = 4ns 
Duty cycle = Adjust pulse 
width to attain tgetup (HIGH) 
and tsetup (LOW) relative to 
clock as shown in waveforms. 

SWITCHING WAVEFORMS 



CLOCK TO OUTPUT DELAY^ 



/ ^^' 



^. 



/^^ 

t 



^v^ 



SWITCH IN POSITION 1 

^Direct set and clear inputs connected to 
Vcc ^^'^^ 2 kJ2 resistor during test. 



DIRECT SET, CLEAR 

f « 1 MHz 

tf = tr = 2.5 ns 

Amp = to 3 V 

Duty cycle =Adjust pulse 

width and synch to attain 

waveforms shown. 



DIRECT SET, AND CLEAR 
TO OUTPUT DELAY 




SWITCH IN POSITION 2 
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FAIRCHILD HIGH SPEED TTL/SSI . 9H76/54H76, 74H76 



DUAL JK MASTER/SLAVE FLIP-FLOP WITH SEPARATE PRESETS, CLEARS AND CLOCKS 

DESCRIPTION - The HSTTL/SSI 9H76/54H76, 74H76 is a High Speed Dual JK Master/Slave flip-flop with separate presets, separate clears 
and separate clocks. Inputs to the nnaster section are controlled by the clock pulse. The clock pulse also regulates the circuitry which connects 
the master and slave sections. The sequence of operation is as follows: 1) Isolate slave from master. 2) Enter information from J and K inputs 
to master. 3) Disable J and K inputs. 4) Transfer information from master to slave. Logic state of J and K inputs must not be allowed to change 
when the clock pulse is a HIGH state. 



LOGIC AND CONNECTION DIAGRAM 



DIP (TOP VIEW) 

IK IQ lO GND 2K 2Q 20 2J 



:p k 
y I ' 






LJLilLiJLiJLJLiJIiJLU 

ICP ISn IRn IJ V„„ 2CT 2?n 2Rp 



FLATPAK (TOP VIEW) 

1K IQ lQ GND 2K 2Q 2Q 2J 
16 15 14 13 12 11 10 9 



mum 




12 3 4 5 6 7 8 
1CP l5p iFtp u V(,(- 23" 25[j 2Rq 

Positive logic: 

LOW input to preset sets Q to HIGH level 
LOW input to clear sets Q to LOW level 
Clear and preset are independent of clock 



SCHEMATIC DIAGRAM 

(EACH FLIP-FLOP) 




TRUTH TABLE 



tn 


tn+1 


J 


K 


Q 


L 
L 
H 
H 


L 
H 
L 
H 


Qn 
L 
H 
Qn 



NOTES: 

tpi = Bit time before clock pulse. 

tp+1 = Bit time after clock pulse. 



Component values shown are typical. 



CLOCK WAVEFORM 




LOGIC DIAGRAM 

(EACH FLIP-FLOP) 



Q o- 

PRESET 
(Sd) 



K o- 



<3 



X 
X 



CLOCK 
(CP) 



N> 






TO OTHER 
FLIP-FLOP 



-o Q 



CLEAR 
(Rd) 
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FAIRCHILD HIGH SPEED TTL/SSI • 9H76/54H76, 74H76 



RECOMMENDED OPERATING CONDITIONS 



PARAMETFR 


9H76XM/54H76XM 


9H76XC/74H76XC 


UNITS 




MIN. 


TYP. 


MAX. 


MIN. 


TYP. 


MAX. 


Supply Voltage Vcc 


4.5 


5.0 


5.5 


4.75 


5.0 


5.25 


Volts 


Operating Free-Air Temperature Range 


-55 


25 


125 





25 


70 


°C 


Fan Out from Each Output 






12.5 






12.5 


U.L. 


Width of Clock Pulse, tp(ciock) (See Fig. W) 


12 






12 






ns 


Width of Preset Pulse, tp(preset) (See Fig. X) 


16 






16 






ns 


Width of Clear Pulse, tp(clear) (See Fig. X) 


16 






16 






ns 


Input Setup Time, tgetup (See Clock Waveform) 


> tp(ciock) 






> tp(clock) 








Input Hold Time, t^old 



















X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 



ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) 






PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS (Note 1 ) 


TEST 
FIGURE 


SYMBOL 


MIN. 


TYP. 
(Note 2) 


MAX. 


V|H 


Input HIGH Voltage 


2.0 






Volts 


Guaranteed Input HIGH 


46&47 


V|L 


Input LOW Voltage 






0.8 


Volts 


Guaranteed Input LOW 


46&47 


VOH 


Output HIGH Voltage 


2.4 






Volts 


Vcc = MIN,, Iqh = -0-5 mA 


46 


Vol 


Output LOW Voltage 






0.4 


Volts 


Vcc = MIN., IOL = 20mA 


47 




Input HIGH Current at 
J, K or Clock 






50 


ma 


Vcc = MAX., V|N = 2.4 V 


126 


1 






1.0 


mA 


Vcc = MAX., V|M = 5.5 V 




'in 


Input HIGH Current at Clear 
or Preset 






100 


mA 


Vcc = MAX., V||vj = 2.4 V 


126 








1.0 


mA 


Vcc = MAX., V|N = 5.5 V 




1 


Input LOW Current at J, 
K or Clock 






-2.0 


mA 


Vcc = MAX.,V|N = 0.4 V 


125 


'iL 


Input LOW Current at Clear 
or Preset 






-4.0 


mA 


Vcc = MAX., V|N = 0.4 V 


125 


'OS 


Output Short Circuit Current 
(Note 3) 


-40 




-100 


mA 


Vcc = MAX., V|N = 


50 


'CC 


Supply Current 




32 


50 


mA 


Vcc = MAX., V|N=4.5 V 


126 



B 



SWITCHING CHARACTERISTICS (Ta = 25°C) 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


TEST 


MIN. 


TYP. 


MAX. 


FIGURE 


fCLOCK 


Maximum Clock Frequency 


25 


30 




MHz 


Vcc = 5.0 V 
Cl = 25pF 
R L = 280n 


W 


tPLH 


Turn Off Delay Clear or Preset to 
Output 




6.0 


13 


ns 


X 


tPHL 


Turn On Delay Clear or Preset to 
Output 




12 


24 


ns 


X 


tPLH 


Turn Off Delay Clock to Output 


6.0 


14 


21 


ns 


w 


tPHL 


Turn on Delay Clock to Output 


10 


22 


27 


ns 


w 



NOTES: 

(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

(2) Typical limits are at V^c = ^.0 V, 25° C. 

(3) Not more than one output should be shorted at a time, and duration of short-circuit test should not exceed 1 second. 
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FAIRCHILD TTL/SSI . 9N76/5476, 7476 



DUAL JK MASTER/SLAVE FLIP-FLOP WITH SEPARATE PRESETS, CLEARS AND CLOCKS 

DESCRIPTION - The TTL/SSI 9N76/5476, 7476 is a Dual JK Master/Slave flip-flop with separate presets, separate clears and separate clocks. 
Inputs to the master section are controlled by the clock pulse. The clock pulse also regulates the state of the coupling transistors which connect 
the master and slave sections. The sequence of operation is as follows: 1) Isolate slave from master. 2) Enter information from J and K inputs 
to master. 3) Disable J and K inputs. 4) Transfer information from master to slave. 



LOGIC AND CONNECTION DIAGRAM 



DIP (TOP VIEW) 



Ki Q, 0, GND K, Q, Q, J, 



|l6||l5||l4|fl3 

r^ 

I Q Q 

^-c RD Sd >, 

J J CP K 



EMiin 



E 



!D Rd 

K CP J 



lilliJuJLiJLytilliJliJ 

D, "d, Jl Vf-c Cp Sq 



FLATPAK (TOP VIEW) 



K, Q, Q, GND K2 02 Q2 ■'2 

16 15 14 13 12 11 10 9 



sffi 



Sd >i r< Sd Rd >-] 

K K CP J 



r, -u, -u, 



12 3 4 5 6 7 

<^P, Sq^ Rq^ J, V(;(; Cp^ Sp^ 

Positive logic: 

LOW input to preset sets Q to HIGH level 
LOW Input to clear sets O to LOW level 
Cleat- and preset are Independent of clock 



TRUTH TABLE 


tn 


tn+1 


J 


K 


Q 


L 


L 


Qn 


L 


H 


L 


H 


L 


H 


H 


H 


Qn 



NOTES: 

tp, = Bit time before clock pulse. 

tp,+ -] = Bit time after clock pulse. 



SCHEMATIC DIAGRAM 

(EACH FLIP-FLOP) 




Component values shown are typical. 



CLOCK WAVEFORM 





LOGIC DIAGRAM 

(EACH FLIP-FLOP) 



CLEAR O 



CLOCK O- 




O PRESET 
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FAIRCHILD TTL/SSI • 9N76/5476, 7476 



RECOMMENDED OPERATING CONDITIONS 



PARAMETER 


9N76XM/5476XM 


9N76XC/7476XC 


UNITS 


MIN. 


TYP. 


MAX. 


MIN. 


TYP. 


MAX. 


Supply Voltage Vcc 


4.5 


5.0 


5.5 


4.75 


5.0 


5.25 


Volts 


Operating Free-Air Temperature Range 


-55 


25 


125 





25 


70 


°C 


Normalized Fan Out from Each Output, N 






10 






10 


U.L. 


Width of Clock Pulse, tp(ciock) <See Fig. E) 


20 






20 






ns 


Width of Preset Pulse, tp(preset) ^^ee Fig. F) 


25 






25 






ns 


Width of Clear Pulse, tp(ciear) ^See Fig. F) 


25 






25 






ns 


Input Setup Time, tgetup <See Fig. E) 


> tp(clock) 






> tp(clock) 








Input Hold Time, thold 



















X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 



ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) 








PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 
(Note 1) 


TEST 


SYMBOL 


MIN. 


TYP. 
(Note 2) 


MAX. 


FIGURE 


V|H 


Input HIGH Voltage 


2.0 






Volts 


Guaranteed Input HIGH 


46&47 


V|L 


Input LOW Voltage 






0.8 


Volts 


Guaranteed Input LOW 


46&47 


VOH 


Output HIGH Voltage 


2.4 


3.5 




Volts 


Vcc = MIN., Iqh = -0-4 mA 


46 


Vol 


Output LOW Voltage 




0.22 


0.4 


Volts 


Vcc = MIN., loL= 16 mA 


47 




Input HIGH Current at J or K 






40 


HA 


Vcc = MAX., V|N= 2.4 V 


49 


liu 






1.0 


mA 


Vcc = MAX., V|N =5.5 V 


IH 


Input HIGH Current at Clear, 
Preset or Clock 






80 


ma 


Vcc = MAX., V|N= 2.4 V 


49 








1.0 


mA 


Vcc = MAX., V|N =5.5 V 




Input LOW Current at J or K 






-1.6 


mA 


Vcc = MAX., V IN =0.4 V 


48 


'IL 


Input LOW Current at Clear, 
Preset, or Clock 






-3.2 


mA 


Vcc = MAX., V|N =0.4 V 


48 




Output Short Circuit Current 
(Note 3) 


-20 




-57 


mA 


9N76/5476 


Vcc = MAX. 
V|N = OV 


51 


'OS 


-18 




-57 


mA 


9N76/7476 


'cc 


Supply Current 




20 


40 


mA 


Vcc = MAX. 


49 



B 



SWITCHING CHARACTERISTICS (Ta = 25°C) 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


TEST 


MIN. 


TYP. 


MAX. 


FIGURE 


fmax 


Maximum Clock Frequency 


15 


20 




MHz 


Vcc = 5.0 V 
Cl= 15 pF 
RL = 400n 


E 


tPLH 


Turn Off Delay Clear or Preset to Output 




16 


25 


ns 


F 


tPHL 


Turn On Delay Clear or Preset to Output 




25 


40 


ns 


F 


tPLH 


Turn Off Delay Clock to Output 


10 


16 


25 


ns 


E 


tPHL 


Turn On Delay Clock to Output 


10 


25 


40 


ns 


E 



NOTES: 

(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

(2) Typical limits are at Vcc = ^-^ V, 25°C. 

(3) Note more than one output should be shorted at a time. 
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FAIRCHILD HIGH SPEED TTL/SSI . 9H78/54H78, 74H78 



DUAL JK MASTER/SLAVE FLIP-FLOP WITH SEPARATE PRESETS, AND A COMMON CLEAR AND CLOCK 

DESCRIPTION - The HSTTL/SSI 9H78/54H78, 74H78 is a High Speed Dual JK Master/Slave flip-flop with separate presets, a common clear 
and a common clock. Inputs to the master section are controlled by the clock pulse. The clock pulse also regulates the circuitry which connects 
the master and slave sections. The sequence of operation is as follows: 1) Isolate slave from master. 2) Enter information from J and K 
inputs to master. 3) Disable J and K inputs. 4) Transfer information from master to slave. Logic state of J and K inputs must not be allowed to 
change when the clock pulse is in a HIGH state. 



LOGIC AND CONNECTION DIAGRAM 



DIP (TOP VIEW) 



VCC Sdi Rd J2 Sd2 2P K2 



Rmr^fni 






S 



RFirn 



U. 



n;_ _ 

tjyj[3ju[5j[6jui 

K] Qt Si J, 52 Q2 GND 



FLATPAK (TOP VIEW) 

Vcc 5di Rd J2 Sd2 2P K2 
U 13 12 11 10 9 8 



fifinnn 



x£ 



J CP K 



a 



K CP J 

Rd Sd 



K 



nnnnru 



Jl 02 Q2 GND 



Positive logic: 

LOW input to preset sets Q to HIGH level 
LOW input to clear sets O to LOW level 
Preset and clear are independent of clock 



SCHEMATIC DIAGRAM 

(EACH FLIP FLOP) 




TRUTH TABLE 



tn 


tn+1 


J 


K 


Q 


L 
L 
H 
H 


L 
H 
L 
H 


Qn 
L 
H 
Qn 



Component values shown are typical. 
CLOCK WAVEFORM 




NOTES: 

tf, = Bit time before clock pulse. 

t^+i = Bit time after clock pulse. 



LOGIC DIAGRAM 

(EACH FLIP-FLOP) 



Qo- 



PRESET 
(Sd) 



K o- 



<3 



X 
X 



CLOCK 
(CP) 



^> 






-oQ 



CLEAR 
(Rd) 



-o J 



TOOTHER 
FLIP-FLOP 
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FAIRCHILD HIGH SPEED TTL/SSI • 9H78/54H78, 74H78 



RECOMMENDED OPERATING CONDITIONS 



PARAMETER 


9H78XM/54H78XM 


9H78XC/74H78XC 


UNITS 




MIN. 


TYP. 


MAX. 


MIN. 


TYP. 


MAX. 


Supply Voltage S/qq 


4.5 


5.0 


5.5 


4.75 


5.0 


5.25 


Volts 


Operating Free-Air Temperature Range 


-55 


25 


125 





25 


70 


°C 


Fan Out from Each Output 






12.5 






12.5 


U.L. 


Width of Clock Pulse, tp(ciock) (See Fig. W) 


12 






12 






ns 


Width of Preset Pulse, tp(preset) (See Fig. X) 


16 






16 






ns 


Width of Clear Pulse, tp(ciear) (See Fig. X) 


16 






16 






ns 


Input Setup Time, tjetup (See Clock Waveform) 


> tp(clock) 






^tp(clock) 








Input Hold Time, thold 



















X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 



ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) 






PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS (Note 1) 


TEST 


SYMBOL 


MIN. 


TYP. 
(Note 2) 


MAX. 


FIGURE 


V|H 


Input HIGH Voltage 


2.0 






Volts 


Guaranteed Input HIGH Voltage 


46&47 


V|L 


Input LOW Voltage 






0.8 


Volts 


Guaranteed Input LOW Voltage 


46&47 


VOH 


Output HIGH Voltage 


2.4 






Volts 


Vcc = M'N., loH = -0.5 mA 


46 


Vol 


Output LOW Voltage 






0.4 


Volts 


Vcc = MIN., IOL = 20mA 


47 




Input HIGH Current at J or K 






50 


mA 


Vcc = MAX., V|N = 2.4 V 


126 








1.0 


mA 


Vcc = MAX., V|N = 5.5 V 




Input HIGH Current at 
Preset or Clock 






100 


HA 


Vcc = MAX., V|N = 2.4 V 


126 


'IH 






1.0 


mA 


Vcc = MAX., V|N = 5.5 V 




Input HIGH Current at Clear 






200 


mA 


Vcc = MAX., V|N = 2.4 V 


126 








1.0 


mA 


Vcc = MAX., V|N = 5.5 V 




Input LOW Current at J or K 






-2.0 


mA 


Vcc = MAX., V||vj=0.4 V 


125 


l|L 


Input LOW Current at 
Preset or Clock 






-4.0 


mA 


Vcc = MAX., V|N=0.4 V 


125 




Input LOW Current at Clear 






-8.0 


mA 


Vcc = MAX., V|N = 0.4 V 


125 


'OS 


Output Short Circuit Current 
(Note 3) 


-40 




-100 


mA 


Vcc = MAX., V|N=OV 


51 


'CC 


Supply Current 




32 


50 


mA 


Vcc = MAX. 


126 



B 



SWITCHING CHARACTERISTICS (Ta = 25°C) 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


TEST 


MIN. 


TYP. 


MAX. 


FIGURE 


fCLOCK 


Maximum Clock Frequency 


25 


30 




MHz 


Vcc = 5.0 V 
CL = 25pF 
Rl = 280n 


W 


tPLH 


Turn Off Delay Clear to Output 




6 


13 


ns 


X 


tPHL 


Turn On Delay Clear to Output 




12 


24 


ns 


X 


tPLH 


Turn On Delay Clock to Output 


6.0 


14 


21 


ns 


w 


tPHL 


Turn On Delay Clock to Output 


10 


22 


27 


ns 


w 



NOTES: 

(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

(2) Typical limits are at V^c = 5,0 V, 25° C. 

(3) Not more than one output should be shorted at a time, and duration of short-circuit test should not exceed 1 second. 
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LPTTL/SSI 9L86 

LOW POWER QUAD EXCLUSIVE OR GATE 



DESCRIPTION — The Low Power TTL/SSI 9L86 consists of four Exclusive OR Gates. Designed for 
low power, medium speed operation, the 9L86 is useful in large number of code conversion, parity 
generation /checking and comparison applications. The exclusive OR gate produces an output when 
the inputs are complementary. The Boolean expression for the device is: Z = AB + AB. 



TYPICAL PROPAGATION DELAY OF 25 ns 

TYPICAL POWER DISSIPATION OF 25 mW 

INPUT CLAMP DIODES LIMIT HIGH SPEED TERMINATION EFFECTS 

ALL CERAMIC "HERMETIC" 14-LEAD DUAL IN-LINE AND FLAT PACKAGES 

TTL COMPATIBLE 



PIN NAMES 

INPUTS (Pins 1,2,4,5,9.10,12.13) 
OUTPUTS (Pins3. 6.8, 11) 



1 Unit Load (U.L.) = 40 juA HIGH/1 .6 mA LOW. 



LOADING 



HIGH 



0.75 U.L. 
10 U.L. 



LOW 



0.38 U.L. 
2.5 U.L. 



SCHEMATIC DIAGRAM 



I 17. 6k!.. 



ONE EXCLUSIVE OR GATE 

yvcc 



6OO11 >350h 



AO- 
INPUTS 



¥ 



¥ 



1.4kn <3.7kii 





jvcc -JH ^ 

<22ka iSka j 



LOGIC SYMBOL 



40 



M> 



«> 



^O 



V^^ = PIN14 
GND = PIN 7 



CONNECTION DIAGRAMS 

DIP (TOP VIEW) 



c 
c. 

C 



^ 



vcc 



^ 



y^ 



GND 



Si 



34 

3^ 



FLATPAK (TOP VIEW) 



:^ 



L_E 



'cc 



314 



3c>i 



ec:;:- 



n 



■! Ml>i 



1=113 
312 
311 
310 
39 
38 
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FAIRCHILD LPTTL/SSI . 9L86 



ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 
• Storage Temperature 

Temperature (Ambient) Under Bias 
VCC P'" Potential to Ground Pin 

* Input Voltage (dc) 

* Input Current (dc) 

Voltage Applied to Outputs (Output HIGH) 
Output Current (dc) (Output LOW) 

*Either Input Voltage limit or Input Current limit is sufficient to protect the inputs. 



-65 C to +150 C 

-55°Cto+125°C 

-0.5 V to +7.0 V 

-0.5 V to +5.5 V 

-30 mA to +5.0 mA 

-0.5 V to +Vcc value 

+30 mA 



GUARANTEED OPERATING RANGES 



PART NUMBER 




SUPPLY VOLTAGE (Vqc) 




TEMPERATURE 


MIN. 


TYP. 


MAX. 


9L86XM 


4.5 V 


5.0 V 


5.5 V 


-55°Cto 125°C 


9L86XC 


4.75 V 


5.0 V 


5.25 V 


0°Cto 75° C 



X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 
ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) (See Notes 1, 2 & 3) 





PARAMETER 


LIMITS 


UNITS 






SYMBOL 


MIN. 


TYP. 
Note 3 


MAX. 


CONDITIONS 


VOH 


Output HIGH Voltage 


2.4 


3.6 




Volts 


VcC ^ MIN., loH = —0.4 mA, V(fvj = V||_ or V|h per Truth Table 


Vol 


Output LOW Voltage 




0.1 


0.3 


Volts 


VcC = MIN-. 'OL = '♦■O fTiA, V|M = V|h or \/\\_ per Truth Table 


V|H 


Input HIGH Voltage 


2.0 






Volts 


Guaranteed input HIGH voltage for all inputs 


V|L 


Input LOW Voltage 






0.7 


Volts 


Guaranteed input LOW voltage for all inputs 


'IL 


Input LOW Current 




-0.48 


-0.6 


mA 


Vcc = MAX., V|N = 0.3 V, other input = 4.5 V 


l|H 


Input HIGH Current 




6.0 


30 


HA 


Vcc = MAX., V|N = 2.4 V 


other input = 0.0 V 








1.0 


mA 


Vcc = MAX., V|N = 5.5 V 


'SO* 


Output Short Circuit Current 


-10 


-22 


-40 


mA 


Vcc = MAX., VquT = 0.0 V, "A" inputs = 0.0 V, "B" inputs = 4.5 V 


'cc 


Power Supply Current 




6.8 
3.4 
6.3 


9.5 
5.0 
9.0 


mA 
mA 
mA 


Vcc " MAX., All inputs = 0.0 V 

Vcc = MAX., "A" inputs = 4.5 V, "B" inputs = 0.0 V 

Vcc "- MAX., All inputs = 4.5 V 



B 



NOTES: 1. Conditions for testing, not shown in the Table, are chose to guarantee operation under "worst case" conditions. 

2. The specified LIMITS represent the "worst case" value for the parameter. Since these "worst case" values normally occur at the 
temperature and supply voltage extremes, additional noise immunity and guard banding can be achieved by decreasing the 
allowable system operating ranges. 

3. Typical limits are at Vqc ^ ^^ V, 25° C, and max. loading. 

* Not more than one output should be shorted at a time. 



SWITCHING CHARACTERISTICS (Ta = 


25" C) 




















SYMBOL 


PARAMETER 


9L86XM 


9L86XC 


UNITS 




CONDITIONS 




MIN. 


TYP. 


MAX. 


MIN. 


TYP. 


MAX. 




tPLH 


Switching Times 


8 


15 


20 


8 


15 


25 


ns 


V|[M1 


= 5.0 V 


Vcc = 5.0 V, 


tPHL 


10 


25 


35 


10 


25 


40 


ns 


Cl = 15pF 


tPHH 


Switching Times 


12 


25 


40 


12 


25 


40 


ns 


V|N1 


= 0.0 V 




tPLL 


20 


35 


45 


20 


35 


50 


ns 





SWITCHING TIME WAVEFORMS 



TRUTH TABLE 



V|N2---/ 



\ 



VOUT 

(V|Nl=VcC 



1.5V 



^ 



VoUT 

( V|N 1 =GND ) 



J 



■tpHH 



'tpLH 



f 



— 1.5V 
-'PLL 



^. 



5V 



A 


B 


Z 


L 


L 


L 


L 


H 


H 


H 


L 


H 


H 


H 


L 
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FAIRCHILD TTL/SSI . 9N86/5486, 7486 



QUAD 2-INPUT EXCLUSIVE OR GATE 

DESCRIPTION - The TTL/SSI 9N86/5486, 7486 is a Quad 2-input Exclusive OR gate designed to perform the function: Y = AB + AB. When 
the input states are complementarv, the output goes to the HIGH level. 

Input clamping diodes are provided to minimize transmission line effects. On chip input buffers are also provided to lower the fan in require- 
ment to only 1 U.L. ^unit load). The 9N86/5486, 7486 is fully compatible with all members of the Fairchild TTL family. 

LOGIC AND CONNECTION DIAGRAM 



DIP (TOP VIEW) 



FLATPAK (TOP VIEW) 



14 13 12 11 10 9 8 






RFiiRiniRrnFi 



LSro 



n^iT^ 



iJliJliJiiJlijyLil 



nnn fi fi 



GJ^ 



I 



te 



^ 



onnnrLi 



TRUTH TABLE 



INPUTS 


OUTPUT 


A 


B 


Y 


L 


L 


L 


L 


H 


H 


H 


L 


H 


H 


H 


L 



Positive logic: Y = A ffi B 



SCHEMATIC DIAGRAM 




OVcc 



1/4 of Circuit shown. 
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FAIRCHILD TTL/SSI . 9N86/5486, 7486 



RECOMMENDED OPERATING CONDITIONS 



PARAMETER 


9N86XM/5486XM 


9N86XC/7486XC 


UNITS 


MIN. 


TYP. 


MAX. 


MIN. 


TYP. 


MAX. 


Supply Voltage Vcc 


4.5 


5.0 


5.5 


4.75 


5.0 


5.25 


Volts 


Operating Free-Air Temperature Range 


-55 


25 


125 





25 


70 


°C 


Normalized Fan Out 


LOW Level 






10 






10 


U.L. 


from Each Output N 


HIGH Level 






20 






20 


U.L. 



X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 



ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Un 


less Otherwise Noted) 






PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS (Note 1) 


TEST 
FIGURE 


SYMBOL 


MIN. 


TYP. 
(Note 2) 


MAX. 


V|H 


Input HIGH Voltage 


2.0 






Volts 


Guaranteed input HIGH Voltage 


98 


V|L 


Input LOW Voltage 






0.8 


Volts 


Guaranteed Input LOW Voltage 


98 


VOH 


Output HIGH Voltage 


2.4 






Volts 


Vcc = '^"^•. 'oh = -800 mA, V|h = 2.0 V, V|l = 0.8 V 


98 


Vol 


Output LOW Voltage 






0.4 


Volts 


Vcc = I^IN., IqL = 16 mA, V|h = 2.0 V, V|l = 0.8 V 


99 




Input HIGH Current 






40 


juA 


Vcc = MAX., V|N = 2.4 V 


(Each Input) 


100 


'IH 






1.0 


mA 


Vcc = I^AX.,V|N = 5.5 V 


l|L 


Input LOW Current 






-1.6 


mA 


Vcc = MAX.,V||\| = 0.4 V (Each Input) 


101 


'OS 


Output Short Circuit Current 
(Note 3) 


-20 




-55 


mA 


9N86/5486 


Vcc = IVlAX., V|H=4.5 V 
V|L = 0V 


102 


-18 




-55 


mA 


9N86/7486 




Supply Current 




30 


43 


mA 


9N86/5486 




103 


'cc 




30 


50 


mA 


9N86/7486 


Vcc - MAX 


, V||\| - 1.0 V 



B 



SWITCHING CHARACTERISTICS (Ta = 25°C) 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 






TEST 


MIN. 


TYP. 


MAX. 




FIGURE 




Turn Off Delay Input to Output 




15 


23 


ns 


Other Input Low 


Vcc = 5.0 V 
CL = 15pF 
RL = 400n 




tPLH 




18 


30 


Other Input High 


S 




Turn On Delay Input to Output 




11 


17 


Other Input Low 


tPHL 




13 


22 


Other Input High 





NOTES: 

(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

(2) Typical limits are at Vqc = 5.0 V, 25°C. 

(3) Not more than one output should be shorted at a time. 
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FAIRCHILD HIGH SPEED TTL/SSI . 9H101/54H101, 74H101 



JK EDGE TRIGGERED FLIP-FLOP WITH AND-OR INPUTS 

DESCRIPTION - The HSTTL/SSI 9H101/54H101, 74H101 is a High Speed JK Negative Edge Triggered flip-flop. The AND-OR gate inputs are 
inhibited while the clock input isLOWjwhen the clock goes HIGH, the inputs are enabled and data will be accepted. Logic state of J and K inputs 
may be allowed to change when the clock pulse is in a HIGH state and bistable will perform according to the truth table as long as minimum set 
up times are observed. Input data is transferred to the outputs on the negative edge of the clock pulse. 



LOGIC AND CONNECTION DIAGRAM 



SCHEMATIC DIAGRAM 



DIP (TOP VIEW) 

VCC CP K2B K2A K1B KiA Q 










J1A J1B J2A J2B 5d Q GND 



FLATPAK (TOP VIEW) 



K2B K2A Q GND Q 5d J2B 
14 13 12 11 10 9 8 




KiA KiB CP vcc JiA Jib J2A 



Positive logic: 

LOW Input to preset sets Q to HIGH level 
Preset Is independent of clock 




TRUTH TABLE 



tp 


tn+1 


J 


K 


Q 


L 
L 
H 
H 


L 
H 
L 
H 


Qn 

L 
H 
Qn 



CLOCK WAVEFORM 



MINIMUM 
tsetup 



J 



L 



NOTES: 

J = (J1A-J1B) + (J2A-J2B) 

K = (k1A-K1B) + (K2A-K2B) 

tf, = Bit time before clock 
tp+i = Bit time after clock pulse 



LOGIC DIAGRAM 



PRESET 




K1BO-J 
K2AO-1 
K2BO-r 



CLOCK 

(CP) 



^— o J2B 
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FAIRCHILD HIGH SPEED TTL/SSI . 9H101/54H101, 74H101 



RECOMMENDED OPERATING CONDITIONS 



PARAMFTFR 




9H101XM/54H101XM 


9H101XC/74H101XC 


UNITS 




MIN. 


TYP. 


MAX. 


MIN. 


TYP. 


MAX. 


Supply Voltage VqC 


4.5 


5.0 


5.5 


4.75 


5.0 


5.25 


Volts 


Operating Free-Air Temperature Range 


-55 


25 


125 





25 


70 


°C 


Fan Outfrom Each Output 






12.5 






12.5 


U.L. 


Width of Clock Pulse, tp(ciock) <See Fig. W) 


10 






10 






ns 


Width of Preset Pulse, tp(preset) <See Fig. X) 


16 






16 






ns 


Input Setup Time, tggtup 


LOW Level 


13 






13 








(See Clock Waveform) 


HIGH Level 


10 






10 








Input Hold Time, t^old 


















Clock Pulse Transition Time, tg (See Fig. W) 






150 






150 


ns 



X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 



ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) 






PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS (Note 1) 


TEST 


SYMBOL 


MIN. 


TYP. 
(Note 2) 


MAX. 


FIGURE 


V|H 


Input HIGH Voltage 


2.0 






Volts 


Guaranteed Input HIGH 


121&122 


V|L 


Input LOW Voltage 






0.8 


Volts 


Guaranteed Input LOW 


121&122 


VOH 


Output HIGH Voltage 


2.4 


3.2 




Volts 


Vcc = MIN., 'oh = -0.5 mA 


121 


Vol 


Output LOW Voltage 




0.25 


0.4 


Volts 


Vcc = l^'N., 'OL = 20 mA 


122 




Input HIGH Current at J or K 






50 


mA 


Vcc = MAX., V|N = 2.4 V 


124 








1.0 


mA 


Vcc = IVIAX., V|N = 5.5 V 


h LI 


Input HIGH Current at Preset 






100 


mA 


Vcc = MAX., V|N = 2.4 V 


124 


MH 






1.0 


mA 


Vcc = MAX., V|N = 5.5 V 




Input HIGH Current at Clock 







-1.0 


mA 


Vcc = MAX., V|M = 2.4V 


124 








1.0 


mA 


Vcc = MAX., V|N = 5.5 V 


'iL 


Input LOW Current at J1A,J1B, 
J2A, J2B, K1 A, K1 B, K2A, K2B, or 
Preset 




-1.0 


-2.0 


mA 


Vcc = MAX., V|N =0.4 V 


123 




Input LOW Current at Clock 




-3.0 


-4.8 


mA 


Vcc = MAX., V|N =0.4 V 


123 


'OS 


Output Short Circuit Current 
(Note 3) 


-40 




-100 


mA 


Vcc = MAX., V|N=OV 


127 


"cc 


Supply Current 




20 


38 


mA 


Vcc = MAX. 


124 



B 



SWITCHING CHARACTERISTICS (Ta = 25°C) 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


TEST 


MIN. 


TYP. 


MAX. 


FIGURE 


^CLOCK 


Maximum Clock Frequency 


40 


50 




MHz 


Vcc = 5.0 V 
Cl = 25pF 
Rl = 280n 


W 


tPLH 


Turn Off Delay Preset to Output 




8.0 


12 


ns 


X 


tPHL 


Turn On Delay Preset to Output 
(Clock LOW) 




23 


35 


ns 


X 


tPHL 


Turn On Delay Preset to Output 
(Clock HIGH) 




15 


20 


ns 


X 


tPLH 


Turn Off Delay Clock to Output 


5.0 


10 


15 


ns 


w 


tPHL 


Turn On Delay Clock to Output 


8.0 


16 


20 


ns 


w 



NOTES: 

(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

(2) Typical limits are at V^c = 5.0 V, 25°C. 

(3) Not more than one output should be shorted at a time, and duration of short-circuit test should not exceed 1 second. 
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FAIRCHILD HIGH SPEED TTL/SSI . 9H102/54H102, 74H102 



JK EDGE TRIGGERED FLIP-FLOP WITH AND INPUTS 



DESCRIPTION - The HSTTL/SSI 9H102/54102, 74H102 is a High Speed JK Negative Edge Triggered flip-flop. They feature gated JK inputs 
and an asynchronous clear input. The AND gate inputs are inhibited while the clock input is LOW; when the clock goes HIGH, the inputs are 
enabled and data will be accepted. Logic state of J and K inputs may be allowed to change when the clock pulse is in a HIGH state and bistable 
will perform according to the truth table as long as minimum set-up times are observed. Input data is transferred to the outputs on the negative 
edge of the clock pulse. 



LOGIC AND CONNECTION DIAGRAM 



SCHEMATIC DIAGRAM 



DIP (TOP VIEW) 

Vcc 5d CP K3 K2 Ki c 

L lLL^~"yK s5 ^1 — I 



LJUJUJLJL^LILI 

NC Rd Jl J2 J3 3 GND 

NC — No Internal connection. 



FLATPAK (TOP VIEW) 

K3 K2 O GND 3 J3 J2 
14 13 12 11 10 9 8 



flJULJU 




tnnnnrij 



sd Vcc Rd nc ji 




Positive logic: 

LOW input to preset sets Q to HIGH level 
LOW input to clear sets Q to LOW level 
Preset and clear are independent of clock 



TRUTH TABLE 



CLOCK WAVEFORM 



tn 


tn-H 


J 


K 


Q 


L 
L 
H 
H 


L 
H 

L . 
H 


Qn 

L 
H 
Qn 



NOTES: 

J =J1J2J3 

K = K1K2K3 

tf^ = Bit time before clock pulse 

tf^+-\ = Bit time after clock pulse 



J 




I. 



LOGIC DIAGRAM 



PRESET 
(Sd) 




CLEAR 

(Rq) 
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FAIRCHILD HIGH SPEED TTL/SSI . 9H102/54H102, 74H102 



RECOMMENDED OPERATING CONDITIONS 



PARAMFTFR 




9H102XM/54H102XM 


9H102XC/74H102XC 


UNITS 




MIN. 


TYP. 


MAX. 


MIN. 


TYP. 


MAX. 


Supply Voltage Vqc 


4.5 


5.0 


5.5 


4.75 


5.0 


5.25 


Volts 


Operating Free-Air Temperature Range 


-55 


25 


125 





25 


70 


°C 


Fan Out from Eacii Output 






12.5 






12.5 


U.L. 


Width of Clock Pulse, tp(ciock) (See Fig. W) 


10 






10 






ns 


Width of Preset Pulse, tp(preset) (See Fig. X) 


15 






15 






ns 


Width of Clear Pulse, tp(ciear) (See Fig. X) 


15 






15 






ns 


Input Setup Time, tge^up 


LOW Level 


13 






13 








(See Clock Waveform) 


HIGH Level 


10 






10 






ns 


Input Hold Time, thoid 


















Clock Pulse Transition Time, tg (See Fig. W) 






150 






150 


ns 



X = package type; F= for F=latpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 



ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) 





PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS (Notel) 




SYMBOL 


MIN. 


TYP. 
(Note 1) 


MAX. 


TEST 
FIGURE 


V|H 


Input HIGH Voltage 


2.0 






Volts 


Guaranteed Input HIGH 


41 &42 


V|L 


Input LOW Voltage 






0.8 


Volts 


Guaranteed Input LOW 


41 &42 


VOH 


Output HIGH Voltage 


2.4 


3.2 




Volts 


Vcc = MIN., Iqh = -0-5 mA 


41 


Vol 


Output LOW Voltage 




0.25 


0.4 


Volts 


Vcc = MIN., loL = 20mA 


42 




Input HIGH Current at J1, J2, J3 
K1,K2,or K3 






50 


mA 


Vcc = MAX., V|N =2.4 V 


44 








1.0 


mA 


Vcc = MAX., V|M = 5.5 V 


1 lU 


Input HIGH Current at Clock 







-1.0 


mA 


Vcc = MAX., V|N= 2.4 V 




'IH 






1.0 


mA 


Vcc = MAX., V|N=5.5 V 


44 




Input HIGH Current at Preset or Clear 






100 


mA 


Vcc = MAX.,V|N = 2.4 V 


44 








1.0 


mA 


Vcc = MAX., V|M=5.5 V 


'IL 


Input LOW Current at J1 , J2, J3 
K1,K2,K3, Preset, or Clear 




-1.0 


-2.0 


mA 


Vcc = MAX., V|N =0.4 V 


43 




Input LOW Current at Clock 




-3.0 


-4.8 


mA 


Vcc = MAX., V|M =0.4 V 


43 


'OS 


Output Short Circuit Current 
(Note 3) 


^0 




-100 


mA 


Vcc = MAX.,V|N=OV 


45 


'cc 


Supply Current 




20 


38 


mA 


Vcc = MAX. 


44 



B 



SWITCHING CHARACTERISTICS (Ta = 25°) 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


TEST 


MIN. 


TYP. 


MAX. 


FIGURE 


f CLOCK 


Maximum Clock Frequency 


40 


50 




MHz 


Vcc = 5.0 V 
Cl = 25pF 
RL = 280n 


W 


tPLH 


Turn Off Delay Preset to Output 




8.0 


12 


ns 


X 


tPHL 


Turn On Delay Clear or Preset to Output 
(Clock LOW) 




23 


35 


ns 


X 


tPHL 


Turn On Delay Clear or Preset to Output 
(Clock HIGH) 




15 


20 


ns 


X 


tPLH 


Turn Off Delay Clock to Output 


5.0 


10 


15 


ns 


w 


tPHL 


Turn On Delay Clock to Output 


8.0 


16 


20 


ns 


w 



NOTES: 

(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

(2) Typical limits are at Vcc °° ^-^ V, 25°C. 

(3) Not more than one output should be shorted at a time, and duration of short-circuit test should not exceed 1 second. 
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FAIRCHILD HIGH SPEED TTL/SSI . 9H103/54H103, 74H103 



DUAL JK EDGE TRIGGERED FLIP-FLOP WITH SEPARATE CLEARS AND CLOCKS 

DESCRIPTION - The HSTTL/SSI 9H103/54H103, 74H103 is a High Speed JK Negative Edge Triggered flip-flop. They feature individual J, K. 
clock, and asynchronous clear inputs to each flip-flop. When the clock goes HIGH, the inputs are enabled and data will be accepted. Logic state 
of J and K inputs may be allowed to change when the clock pulse is in a HIGH state and bistable will perform according to the truth table as 
long as minimum set-up times are observed. Input data is transferred to the outputs on the negative edge of the clock pulse. 



LOGIC AND CONNECTION DIAGRAM 



DIP (TOP VIEW) 



1 Q^ Q-| GND K2 Q2 Q2 



L Q Q 

m 



ra 



cnuiunniiiinj 

CPl "d, l^l Vcc CPj Rcj J2 



FLATPAK (TOP VIEW) 



J, Q, Q, GND Kj 
14 13 12 11 10 



nnnn n 



S 



QTIlJ 



innm 



Positive logic: LOW input to clear sets Q to LOW level 
Clear is independent of clock 



SCHEMATIC DIAGRAM 

(EACH FLIP-FLOP) 




TRUTH TABLE 



CLOCK WAVEFORM 



tn 


tn+1 


J 


K 


Q 


L 

L 
H 
H 


L 
H 
L 
H 


Qn 
L 
H 
Qn 



NOTES: 

tf, = Bit time before clock pulse 

tp+i = Bit time after clock pulse 




J 



MINIMUM 
^setup ~ 




L. 



Q a— f 



LOGIC DIAGRAM 

(EACH FLIP-FLOP) 



K O 



CLOCK 
(CP) 



t— OQ 




O CLEAR 
(Rq) 

O J 
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FAIRCHILD HIGH SPEED TTL/SSI . 9H103/54H103, 74H103 



RECOMMENDED OPERATING CONDITIONS 







9H103XM/54H103XM 


9H103XC/74H103XC 


UNITS 


rAnAIVIb 1 bn 


MIN. 


TYP. 


MAX. 


MIN. 


TYP. 


MAX. 


Supply Voltage Vcc 


4.5 


5.0 


5.5 


4.75 


5.0 


5.25 


Volts 


Operating Free-Air Temperature Range 


-55 


25 


125 





25 


70 


°C 


Fan Out from Each Output 






12.5 






12.5 


U.L. 


Width of Clock Pulse, tp(ciock) <See Fig. W) 


10 






10 






ns 


Width of Clear Pulse, tp(ciear) (See Fig. X) 


16 






16 






ns 


Input Setup Time, tgetup 


LOW Level 


13 






13 








(See Clock Waveform) 


HIGH Level 


10 






10 








Input Hold Time, thold 


















Clock Pulse Transition Time, tQ (See Fig. W) 






150 






150 


ns 



X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 



ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) 





PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS (Note 1) 


TEST 


SYMBOL 


MIN. 


TYP. 
(Note 2) 


MAX. 


FIGURE 


V|H 


Input HIGH Voltage 


2.0 






Volts 


Guaranteed Input HIGH 


46&47 


V|L 


Input LOW Voltage 






0.8 


Volts 


Guaranteed Input LOW 


46&47 


VOH 


Output HIGH Voltage 


2.4 


3.2 




Volts 


Vcc = M'N' 'OH = -0-5 mA 


46 


Vol 


Output LOW Voltage 




0.25 


0.4 


Volts 


Vcc = MIN., IOL = 20mA 


47 




Input HIGH Current at J or K 






50 


mA 


Vcc = MAX., V|N = 2.4 V 


126 








1.0 


mA 


Vcc = MAX., V|N = 5.5 V 




l|H 


Input HIGH Current at Clock 







-1.0 


mA 


Vcc = MAX., V|N = 2.4 V 


126 






1.0 


mA 


Vcc = MAX., V|N = 5.5 V 






Input HIGH Current at Clear 






100 


mA 


Vcc = MAX., V||vi = 2.4 V 


19fi 








1.0 


mA 


Vcc = MAX., V|N = 5.5 V 




l|L 


Input LOW Current at J, K, or Clear 




-1.0 


-2.0 


mA 


Vcc = MAX., V|N =0.4 V 


125 


Input LOW Current at Clock 




-3.0 


-4.8 


mA 


Vcc = MAX., V|N= 0.4 V 


125 


'OS 


Output Short Circuit Current (Note 3) 


-40 




-100 


mA 


Vcc = MAX., V|N = OV 


50 


'cc 


Supply Current 




40 


76 


mA 


Vcc = MAX. 


126 



B 



SWITCHING CHARACTERISTICS (Ta = 25°C) 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


TEST 


MIN. 


TYP. 


MAX. 


FIGURE 


f CLOCK 


Maximum Clock Frequency 


40 


50 




MHz 


Vcc = 5.0 V 
CL = 25pF 
R|_ = 280n 


W 


tPLH 


Turn Off Delay Clear to Output 




8.0 


12 


ns 


X 


tPHL 


Turn On Delay Clear to Output 
(Clock LOW) 




23 


35 


ns 


X 


tPHL 


Turn On Delay Clear to Output 
(Clock HIGH) 




15 


20 


ns 


X 


tPLH 


Turn Off Delay Clock to Output 


5.0 


10 


15 


ns 


W 


tPHL 


Turn On Delay Clock to Output 


8.0 


16 


20 


ns 


w 



NOTES: 

(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

(2) Typical limits are at Vqc = 5.0 V, 25°C. 

(3) Not more than one output should be shorted at a time and duration of short circuit test should not exceed 1 second. 
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FAIRCHILD HIGH SPEED TTL/SSI . 9H106/54H106, 74H106 



DUAL JK EDGE TRIGGERED FLIP-FLOP WITH SEPARATE PRESETS, CLEARS AND CLOCKS 

DESCRIPTION - The HSTTL/SSI 9H106/54H106, 74H106 is a High Speed JK Negative Edge Triggered flip-flop. They feature individual J, K, 
clock, and asynchronous preset and clear inputs to each flip-flop. When the clock goes HIGH, the inputs are enabled and data will be accepted. 
Logic state of J and K inputs may be allowed to change when the clock pulse is in a HIGH state and bistable will perform according to the truth 
table as long as minimum set up times are observed. Input data is transferred to the outputs on the negative edge of the clock pulse. 



LOGIC AND CONNECTION DIAGRAM 



DIP (TOP VIEW) 



Q, GND K, 



FLATPAK (Top View) 



15 15 14 13 12 11 10 9 



rannrnmnriiTTiRrn 




s 



E 



iiJlilliJliJUJlilLiJliJ 



J, V(.(. 1,K2 3|-, 




Positive logic: LOW input to preset sets Q to HIGH level 
LOW input to clear sets Q to LOW level 
Preset and clear are independent of clock 



SCHEMATIC DIAGRAM 

(EACH FLIP-FLOP) 




TRUTH TABLE 



CLOCK WAVEFORM 



tn 


tn+1 


J 


K 


Q 


L 
L 
H 
H 


L 
H 

L 
H 


Qn 
L 
H 
Qn 



NOTES: 

tp = Bit time before clock pulse 

tp, + i = Bit time after clock pulse 




J 



MINIMUIVI 
^setup ~ 




L. 



LOGIC DIAGRAM 

(EACH FLIP-FLOP) 



GO 



PRESET O- 
(Sd) 



K O- 



^"^^ 



S 



t> 





<3 



O Q 



-O CLEAR 
(Rq) 



-O J 



CLOCK 
(CP) 
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FAIRCHILD HIGH SPEED TTL/SSI . 9H106/54H106, 74H106 



RECOMMENDED OPERATING CONDITIONS 







9H106XIV1/54H106XIVI 


9H106XC/74H106XC 


UNITS 


PARAMETER 


MIN. 


TYP. 


MAX. 


MIN. 


TYP. 


MAX. 


Supply Voltage Vcc 


4.5 


5.0 


5.5 


4.75 


5.0 


5.25 


Volts 


Operating Free-Air Temperature Range 


-55 


25 


125 





25 


70 


°C 


Fan Out from Each Output 






12.5 






12.5 


U.L. 


Width of Clock Pulse, tp(ciock) (See Fig. W) 


10 






10 






ns 


Width of Preset Pulse, tp(pi-eset) (See Fig. X) 


16 






16 






ns 


Width of Clear Pulse, tp(ciear) (See Fig. X) 


16 






16 






ns 


Input Setup Time, tgetup 


LOW Level 


13 






13 








(See Clock Waveform) 


HIGH Level 


10 






10 








Input Hold Time, t^oid 


















Clock Pulse Transition Time, tg (See Fig. W) 






150 






150 


ns 



X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 



ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Un 


ess Otherwise Noted) 






PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS (Note 1) 


TEST 


SYMBOL 


MIN. 


TYP. 
(Note 2) 


MAX. 


FIGURE 


V|H 


Input HIGH Voltage 


2.0 






Volts 


Guaranteed Input HIGH 


46 & 47 


V|L 


Input LOW Voltage 






0.8 


Volts 


Guaranteed Input LOW 


46&47 


VOH 


Output HIGH Voltage 


2.4 


3.2 




Volts 


Vcc = MIN., 'oh = -0.5 mA 


46 


Vol 


Output LOW Voltage 




0.25 


0.4 


Volts 


Vcc = MIN., IOL = 20mA 


47 




Input HIGH Current at J or K 






50 


mA 


Vcc = MAX., V|N = 2.4 V 


126 








1.0 


mA 


Vcc = MAX., V|N = 5.5 V 




1 ILI 


Input HIGH Current at Clock 







-1.0 


mA 


Vcc = MAX., V|N = 2.4 V 


126 


MH 






1.0 


mA 


Vcc = MAX., V|N = 5.5 V 






Input HIGH Current at Preset or Clear 






100 


mA 


Vcc = MAX., V|N = 2.4 V 


19fi 








1.0 


mA 


Vcc = MAX., V|N = 5.5 V 




'il 


Input LOW Current at J, K, Preset, 
or Clear 




-1.0 


-2.0 


mA 


Vcc = MAX., V|N=0.4 V 


125 


Input LOW Current at Clock 




-3.0 


-4.8 


mA 


Vcc = MAX., V|N = 0.4 V 


125 


'OS 


Output Short Circuit Current (Note 3) 


-40 




-100 


mA 


Vcc = MAX., V|N = V 


51 


'cc 


Supply Current 




40 


76 


mA 


Vcc = MAX. 


126 



B 



SWITCHING CHARACTERISTICS (Ta = 25°) 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


TEST 


MIN. 


TYP. 


MAX. 


FIGURE 


fCLOCK 


Maximum Clock Frequency 


40 


50 




MHz 


Vcc = 5.0 V 
Cl = 25pF 
RL = 280n 


W 


tPLH 


Turn Off Delay Preset or Clear to Output 




8.0 


12 


ns 


X 


tPHL 


Turn On Delay Clear or Preset to Output 
(Clock LOW) 




23 


35 


ns 


X 


tPHL 


Turn On Delay Clear or Preset to Output 
(Clock HIGH) 




15 


20 


ns 


X 


tPLH 


Turn Off Delay Clock to Output 


5.0 


10 


15 


ns 


w 


tPHL 


Turn On Delay Clock to Output 


8.0 


16 


20 


ns 


w 



NOTES: 

(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

(2) Typical limits are at V^c = 5.0 V, 25°C. 

(3) Not more than one output should be shorted at a time and duration of short circuit test should not exceed 1 second. 



5-133 



FAIRCHILD HIGH SPEED TTL/SSI . 9H108/54H108, 74H108 



DUAL JK EDGE TRIGGERED FLIP-FLOP WITH SEPARATE PRESETS AND A COMMON CLEAR AND CLOCK 

DESCRIPTION - The HSTTL/SSI 9H108/54H108, 74H108 is a High Speed JK Negative Edge Triggered flip-flop. They feature individual J,K, 
and asynchronous preset inputs to each flip-flop as well as common clock and asynchronous clear inputs. When the clock goes HIGH, the inputs 
are enabled and data will be accepted. Logic state of J and K inputs may be allowed to change when the clock pulse is in a HIGH state and bi- 
stable will perform according to the truth table as long as minimum set-up times are observed. Input data is transferred to the outputs on the 
negative edge of the clock pulse. 



LOGIC AND CONNECTION DIAGRAM 
DIP (TOP VIEW) FLATPAK (TOP VIEW) 



"CC ^0, "D ^2 =>D, 



RRfT^nr^RFi 






UJLLlUJLJLJLiJUJ 



Q, Q-, GND 




Positive logic: LOW input to preset sets Q to HIGH level 
LOW input to clear sets Q to LOW level 
Preset and clear are independent of clock 



SCHEMATIC DIAGRAM 

(EACH FLIP-FLOP) 




TRUTH TABLE 



CLOCK WAVEFORM 



tn 


tn+1 


J 


K 


Q 


L 
L 
H 
H 


L 
H 

L 
H 


Qn 
L 
H 
Qn 



NOTES: 

tp = Bit time before clock pulse 

tf^+l = Bit time after clock pulse 




INPUTS I 



I-* INPUTS 

ENABLED 




L. 



QO 



PRESET O 
(Sd) 



K O 



LOGIC DIAGRAM 

(EACH FLIP-FLOP) 



O Q 




TOOTHER FLIP-FLOP 



CLOCK 
(CP) 
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FAIRCHILD HIGH SPEED TTL/SSI . 9H108/54H108, 74H108 



RECOMMENDED OPERATING CONDITIONS 



PARAMFTPR 




9H108XM/54H108XM 


9H108XC/74H108XC 






MIN. 


TYP. 


MAX. 


MIN. 


TYP. 


MAX. 


UNITS 


Supply Voltage Vcc 


4.5 


5.0 


5.5 


4.75 


5.0 


5.25 


Volts 


Operating Free-Air Temperature Range 


-55 


25 


125 





25 


70 


°C 


Fan Out from Each Output 






12.5 






12.5 


U.L. 


Width of Clock Pulse, t (^j^^j^j (See Fig. W) 


10 






10 






ns 


Width of Preset Pulse, tp|p|.ggg^j (See Fig. X) 


15 






15 






ns 


Width of Clear Pulse, tp(ciear) (See Fig. X) 


16 






16 






ns 


Input Setup Time, tggtup 


LOW Level 


13 






13 






ns 


(See Clock Waveform) 


HIGH Level 


10 






10 








Input Hold Time, thoid 


















Clock Pulse Transition Time, tQ (See Fig. W) 






150 






150 


ns 


X = package type; F for Flatpak 


D for Ceramic Di 


p, P for Plastic Dip. See Pack 


-aging Inform 


atlon Section 


for packages e 


ivailable on th 


Is product. 



ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) 





PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS (Note 1) 


TEST 
FIGURE 


SYMBOL 


MIN. 


TYP. 
(Note 2) 


MAX. 


V|H 


Input HIGH Voltage 


2.0 






Volts 


Guaranteed Input HIGH 


46&47 


V|L 


Input LOW Voltage 






0.8 


Volts 


Guaranteed Input LOW 


46&47 


VOH 


Output HIGH Voltage 


2.4 


3.2 




Volts 


Vcc = MIN., Iqh = -0-5 mA 


46 


Vol 


Output LOW Voltage 




0.25 


0.4 


Volts 


Vcc = MIN., IOL = 20mA 


47 




Input HIGH Current at J or K 






50 


mA 


Vcc = MAX., V|N= 2.4 V 










1.0 


mA 


Vcc = MAX., V|N = 5.5 V 


126 




Input HIGH Current at Clock 







-1.0 


mA 


Vcc = MAX., V||\| = 2.4 V 


126 


'iH 






1.0 


mA 


Vcc = MAX., V|N = 5.5 V 




Input HIGH Current at Preset 






100 


mA 


Vcc = MAX., V|N=2.4 V 










1.0 


mA 


Vcc = MAX., V|N = 5.5 V 


126 




Input HIGH Current at Clear 






200 


mA 


Vcc = MAX., V|N =2.4 V 










1.0 


mA 


Vcc = MAX., V|N = 5.5 V 


126 




Input LOW Current at J, K, or Preset 




-1.0 


-2.0 


mA 


Vcc = MAX., V|N = 0.4 V 


125 


l|L 


Input LOW Current at Clock 




-6.0 


-9.6 


mA 


Vcc = MAX., V|N = 0.4 V 


125 




Input LOW Current at Clear 




-2.0 


-4.0 


mA 


Vcc = MAX., V|N = 0.4 V 


125 


<OS 


Output Short Circuit Current (Note 3) 


-40 




-100 


mA 


Vcc = MAX., V|N = OV 


51 


'cc 


Supply Current 




40 


76 


mA 


Vcc = MAX. 


126 



B 



SWITCHING CHARACTERISTIC.^ (Ta = 25°C) 



SYMROI 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


TEST 




MIN. 


TYP. 


MAX. 


FIGURE 


fCLOCK 


Maximum Clock Frequency 


40 


50 




MHz 


Vcc = 5.0 V 
Cl = 25pF 
RL = 280n 


W 


tPLH 


Turn Off Delay Preset or Clear to Output 




8.0 


12 


ns 


X 


tPHL 


Turn On Delay Clear or Preset to Output 
(Clock LOW) 




23 


35 


ns 


X 


tPHL 


Turn On Delay Clear or Preset to Output 
(Clock HIGH) 




15 


20 


ns 


X 


tpLH 


Turn Off Delay Clock to Output 


5.0 


10 


15 


ns 


w 


tPHL 


Turn On Delay Clock to Output 


8.0 


16 


20 


ns 


w 



NOTES: 

(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

(2) Typicallimits are at Vcc = 5.0 V, 25°C. 

(3) Not more than one output should be shorted at a time and duration of short circuit test should not exceed 1 second. 
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FAIRCHILD SUPER HIGH SPEED TTL/SSI . 9S109 



DUAL JK FLIP-FLOP 

DESCRIPTION - The 9S109 consists of two high speed, comgletely independent transition clocked JK flip-flops. The clocking operation is 
independent of rise and fall times of the clock waveform. The JK design allows operation as a D flip-flop by simply connecting the J and K pins 
together. The 9S109 is a pin for pin replacement of the 9024. 



LOGIC AND CONNECTION DIAGRAM 

DIP (TOP VIEW) 



rrnFiRRRfTiMFl 



LOGIC DIAGRAM 



K CP Sn 



"LUlilLilLillljlllEkn 



TRUTH TABLES 




SYNCHRONOUS ENTRY 
D MODE OPERATION 



SYNCHRONOUS ENTRY 
JK MODE OPERATION 



ASYNCHRONOUS ENTRY INDEPENDENT 
OF CLOCK & SYNCHRONOUS INPUTS 



INPUTS AT tn 


OUTPUTS AT tn+1 


D 


Q Q 


L 
H 


L H 
H L 



INPUTS AT tp 


OUTPUTS AT tn+1 


J K 


Q Q 


L H 


No Change 


L L 


L H 


H H 


H L 


H L 


Toggles 



INPUTS 


OUTPUTS 


Sd Cq 


Q Q 


L L 


H H 


L H 


H L 


H L 


L H 


H H 


No Change 



L = LOW Logic Level 
H = HIGH Logic Level 



RECOMMENDED OPERATING CONDITIONS 





9S109XM 




9S109XC 




UNITS 


PARAMETER 


MIN. 


TYP. 


MAX. 


MIN. 


TYP. 


MAX. 




Supply Voltage V^C 


4.5 


5.0 


5.5 


4.75 


5.0 


5.25 


Volts 


Operating Free-Air Temperature Range 


-55 


25 


125 





25 


/5 


°C 



X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 
ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) 











LIMITS 


UNITS 


TEST CONDITIONS 


SYMBOL 


PARAMETER 


MIN. 


TYP. 
(Note 2) 


MAX. 


(Note 1) 


VjH 


Input HIGH Voltage 


2.0 






Volts 


Guaranteed Input HIGH Volta 


V|L 


Input LOW Voltage 






0.8 


Volts 


Guaranteed Input LOW Voltac 


VCD 


Input Clamp Diode Voltage 




-0.65 


-1.2 


Volts 


Vcc = M\N.. I| =-18 mA 


VOH 


Output HIGH Voltage 


XM 


2.5 


3.4 




Volts 


Vcc = MIN., IqH = -1-0 fTiA 


XC 


2.7 


3.4 




Vol 


Output LOW Voltage 




0.35 


0.5 


Volts 


Vcc = MIN., toL = 20 mA 




Input HIGH Current at 


JK 




1.0 


50 


mA 




l|H 


Sd 




2.0 


100 


Vcc = MAX., V|N = 2.7 V 




Cd 




4.0 


200 






Input LOW Current at 


JK 




-1.4 


-2.0 


mA 




•il 


Sd 




-2.8 


-4.0 


Vcc = MAX., V|N = 0.5 V 




Cd 




-5.6 


-8.0 




'OS 


Output Short Circuit Current 
(Note 3) 


-40 


-65 


-100 


mA 


Vcc = MAX.,VouT = OV 


'CC 


Supply Current 




32 


52 


mA 


Vcc = MAX., (Note 4) 



Notes on following page 
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FAIRCHILD SUPER HIGH SPEED TTL/SSI . 9S109 



SWITCHING CHARACTERISTICS (Ta = 25°C) 



SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 




MIN. 


TYP. 


MAX. 


fpnax 


Maximum Clock Frequency 




100 




MHz 




tPLH 


Turn Off Delay Clear or Preset to Output 




4.0 




ns 


Vcc = 5.0 V 
Cl = 15 pF 


tPHL 


Turn On Delay Clear or Preset to Output 




7.0 




ns 


tPLH 


Turn Off Delay Clock to Output 




7.0 




ns 


^:PHL 


Turn On Delay Clock to Output 




7.0 




ns 





NOTES: 

(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

(2) Typical limits are at Vqq = 5.0 V, 25°C. 

(3) Not more than one output should be shorted at a time. 

(4) Ice 's measured Clock, Set and K inputs grounded. 

SWITCHING CHARACTERISTICS 



-@- 



1 

I SYNCH 



1 V* w See Note 

I <a — -^ 

4 



J 



ilBpF'l 



X 



L:. 



"1 



^ 



*lncludes all probe and jig capacitance. 

NOTE: For testing 9S109, connect J,K pins together to form a D input. 

PULSE GENERATOR SETTINGS 



B 



CLOCK 

f «* 1 MHz 
tf = t^ = 2.5 ns 
Amp = to 3 V 
Duty cycle = 50% 



JK 
f «^ 500 kHz 
tf = tr = 2.5 ns 
Amp = to 3 V 
tsetup (HIGH) 
tsetup (LOW) 
Duty cycle = Adjust pulse 
width to attain tgetup (HIGH] 
3"^ tsetup ( LOW) relative to 
clock as shown in waveforms. 



DIRECT SET, CLEAR 

f «« 1 MHz 

tf = tr = 2.5 ns 

Amp = to 3 V 

Duty cycle = Adjust pulse 

width and synch to attain 

waveforms shown. 



SWITCHING WAVEFORMS 

CLOCK TO OUTPUT DELAY^ DIRECT SET, AND CLEAR 

TO OUTPUT DELAY 



/ V_^^ 



_/ 



^v 



'e: 



^c 



.^ 



SWITCH IN POSITION 1 

^Direct set and clear inputs connected to 
Vcc ^h""" 2 kf2 resistor during test. 




SWITCH IN POSITION 2 
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FAIRCHILD SUPER HIGH SPEED TTL/SSI • 9S112/54S112, 74S112 



DUAL JK EDGE-TRIGGERED FLIP-FLOP 



DESCRIPTION - The 9S1 12/54S1 12, 74S112 dual JK flip-flops feature individual J, K, clock, and asynchronous preset and clear inputs to 
each flip-flop. When the clock goes HIGH, the inputs are enabled and data will be accepted. The logic level of the J and K inputs may be 
allowed to change when the clock pulse is HIGH and the bistable will perform according to the truth table as long as minimum setup and hold 
time are observed, input data is transferred to the outputs on the negative-going edge of the clock pulse. 

LOGIC AND CONNECTION DIAGRAM 

DIP (TOP VIEW) 



CLEAR, CLOCK2 
rr CLEAR, K; 



n^FiimRRriMm 




CLOCK, K, J, 



Q, Q, Q2 GND 



Positive logic: LOW input to preset sets Q to HIGH level. 
LOW input to clear resets Q to LOW level. 
Clear and preset are independent of clock. 

TRUTH TABLES 



tn 


tn+1 


J K 


Q 


L L 


Qn 


L H 


L 


H L 


H 


H H 


Qn 



Preset 


Clear 


Q 


Q 


L 


L 


H 


H 


L 


H 


H 


L 


H 


L 


L 


H 


H 


H 


No Change 



NOTES: 

A. tp, = Bit time before clock pulse. 

B. tn+l = Bit time after clock pulse. 



LOGIC DIAGRAM 

(Each Flip-Flop) 



Q 


^G 




ZXH 







Q 




^-h 


"ixi! 


pLJ^ 
























::^xcz 










^ 




-c^ 


" 


J 




^-^^ 




-°v_^ 








CL 




OCK 



RECOMMENDED OPERATING CONDITIONS 
















9S112XM/54S112XM 


9S112XC/74S112XC 


UNITS 


PARAMETER 


MIN. 


TYP. 


MAX. 


MIN. 


TYP. 


MAX. 




Supply Voltage Vqc 


4.5 


5.0 


5.5 


4.75 


5.0 


5.25 


Volts 


Operating Free-Air Temperature Range 


-55 


25 


125 





25 


75 


°C 



X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 
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FAIRCHILD SUPER HIGH SPEED TTL/SSI . 9S112/54S112, 74S112 



ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Othe 


rwise Noted) 






PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


SYMBOL 


MIN. 


TYP. 
(Note 2) 


MAX. 


(Note 1) 


V|H 


Input HIGH Voltage 


2.0 






Volts 


Guaranteed InputHIGH Voltage 


V|L 


Input LOW Voltage 






0.8 


Volts 


Guaranteed Input LOW Voltage 


VcD 


Input Clamp Diode Voltage 




-0 65 


-1.2 


Volts 


Vcc = MIN., I| =-18mA 


VOH 


Output HIGH Voltage 


XM 


2.5 


3.4 




Volts 


Vcc = MIN- 'oh = -1-0mA 


XC 


2.7 


3.4 




Vol 


Output LOW Voltage 




0.35 


0.5 


Volts 


Vcc = MIN., loL = 20mA 




Input HIGH Current at 


J,K 




1.0 


50 


mA 




l|H 


Clock 
Preset 
Clear 




2.0 


100 


Vcc = MAX., V|N = 2.7 V 




Input LOW Current at 


J,K 




-0.96 


-1.6 


nnA 




l|L 


Clock 




-2.8 


-4.0 


Vcc=MAX., V|N=0.5 V 




Preset 
Clear 




-4.9 


-7.0 




'OS 


Output Short Circuit Current 
(Note 3) 


-40 


-65 


-100 


mA 


Vcc=MAX.,VouT = OV 


'cc 


Supply Current 




30 


50 


mA 


Vcc = MAX. (Note 4) 



B 



SWITCHING CHARACTERISTICS (Ta = 25°C) 












SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


MIN. 


TYP. 


MAX. 


fmax 


Maximum Clock Frequency 


80 


125 




MHz 




tpLH 


Turn Off Delay Clear or Preset to Output 






7.0 


ns 


Vcc = 5.0 V 
Cl= 15pF 


tPHL 


Turn On Delay Clear or Preset to Output 






7.0 


ns 


tPLH 


Turn Off Delay Clock to Output 






7.0 


ns 


tPHL 


Turn On Delay Clock to Output 






7.0 


ns 





NOTES: 

(1) For conditions shown as iVIIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

(2) Typical limits are at V^c = 5.0 V, 25°C. 

(3) Not more than one output should be shorted at a time. 

(4) Ice '^ measured with outputs open, clock grounded and J,K, preset and clear at 4.5 V. 
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FAIRCHILD SUPER HIGH SPEED TTL/SSI • 9S113/54S113, 74S113 



DUAL JK EDGE-TRIGGERED FLIP-FLOP 



DESCRIPTION- The 9S113/54S113, 74S113 offer individual J, K, preset, and clock inputs. These monolithic dual flip-flops are designed so 
that when the clock goes HIGH, the inputs are enabled and data will be accepted. The logic level of the J and K inputs may be allowed to change 
when the clock pulse is HIGH and the bistable will perform according to the truth table as long as minimum setup times are observed. Input 
data is transferred to the outputs on the negative-going edge of the clock pulse. 

LOGIC AND CONNECTION DIAGRAM 
DIP (TOP VIEW) 



RRRfur^mFi 






1— J PRESf 



fl 



LJUUILILJLILI 



Positive logic: LOW input to preset sets Q to HIGH level 
Preset is independent of clock 

TRUTH TABLES 



tn 


tn+1 


J 


K 


Q 


L 


L 


Qn 


L 


H 


L 


H 


L 


H 


H 


H 


Qn 



Preset 


Q 


Q 


L 
H 


H L 
No Change 



NOTES: 

A. tp, = Bit time before clock pulse. 

B. tp+1 = Bit time after clock pulse. 



LOGIC DIAGRAM 

(Each Flip-Flop) 





^ 


^ 1 


X _ 


o 




oc^ 








— o 




<^_j-i i^ 


\~xl_ 


r-^ 
























zzxzz 










^ 




r^ 






=^_J— 




^--^ 











RECOMMENDED OPERATING CONDITIONS 



PARAMETER 


9S113XM/54S113XM 


9S113XC/74S113XC 


UNITS 




MIN. 


TYP. 


MAX. 


MIN. 


TYP. 


MAX. 


Supply Voltage V^C 


4.5 


5.0 


5.5 


4.75 


5.0 


5.25 


Volts 


Operating Free-Air Temperature Range 


-55 


25 


125 





25 


75 


°C 



X - package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 
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FAIRCHILD SUPER HIGH SPEED TTL/SSI • 9S113/54S113, 74S113 



ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) 






PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


SYMBOL 


MIN. 


TYP. 
(Note 2) 


MAX. 


(Note 1) 


vm 


Input HIGH Voltage 


2.0 






Volts 


Guaranteed Input HIGH Voltage 


V|L 


input LOW Voltage 






0.8 


Volts 


Guaranteed Input LOW Voltage 


VCD 


Input Clamp Diode Voltage 




-0.65 


-1.2 


Volts 


Vcc = M'N- h =-18mA 


VOH 


Output HIGH Voltage 


XM 


2.5 


3.4 




Volts 


Vcc = M\N., Iqh = -l-O rnA 


XC 


2.7 


3.4 




Vol 


Output LOW Voltage 




0.35 


0.5 


Volts 


Vcc = M\N.. loL = 20 mA 




Input HIGH Current at 


J,K 




1.0 


50 


juA 




l|H 


Clock 




2.0 


100 


VcC = MAX., V|N = 2.7 V 




Preset 




2.0 


100 






Input LOW Current at 


J,K 




-0.96 


-1.6 


mA 




•IL 


Clock 




-2.8 


-4.0 


Vcc= MAX., ViN = 0.5 V 




Preset 




-4.9 


-7.0 




'OS 


Output Short Circuit Current 
(Note 3) 


-40 


-65 


-100 


mA 


Vcc=MAX.,VouT = OV 


'cc 


Supply Current 




30 


50 


mA 


Vcc = MAX. (Note 4) 



SWITCHING CHARACTERISTICS (Ta = 25°C) 





PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


SYMBOL 


MIN. 


TYP. 


MAX. 


fmax 


Maximum Clock Frequency 


80 


125 




MHz 




tPLH 


Turn Off Delay Clear or Preset to Output 






7.0 


ns 


Vcc = 5.0 V 
Cl= 15pF 


tPHL 


Turn On Delay Clear or Preset to Output 






7.0 


ns 


tPLH 


Turn Off Delay Clock to Output 






7.0 


ns 


tPHL 


Turn On Delay Clock to Output 






7.0 


ns 





H 



NOTES: 

(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

(2) Typical limits are at Vqc = 5.0 V, 25°C. 

(3) Not more than one output should be shorted at a time. 

(4) Ice i^ measured with outputs open, clock grounded and J,K, preset and clear at 4.5 V. 
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FAIRCHILD SUPER HIGH SPEED TTL/SSI . 9S114/54S114, 74S114 



DUAL JK EDGE-TRIGGERED FLIP-FLOP 

DESCRIPTION — The 9S1 14/54S1 14, 74S114 offer common clock and common clear inputs and individual J, K, and preset inputs. 
These monolithic dual flip-flops are designed so that when the clock goes HIGH, the inputs are enabled and data will be accepted. The logic 
level of the J and K inputs may be allowed to change when the clock pulse is HIGH and the bistable will perform according to the truth table 
as long as minimum setup times are observed. Input data is transferred to the outputs on the negative-going edge of the clock pulse. 

LOGIC AND CONNECTION DIAGRAM 

DIP (TOP VIEW) 



RRRfniT^mini 






^ 



ESET t 
CLOCK 
K CLEAR 
^ ? 



Q 1 



I K ULbAH 1 

M3 CLOCK 

t— J PRESET Q -1 

LSzxzhJ 



UJLLIi^LlJL^[6jLj 



Positive logic: LOW input to preset sets Q to HIGH level. 
LOW input to clear resets Q to LOW level. 
Preset and clear are independent of clock. 



TRUTH TABLES 
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tn+1 
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Clear 
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L 


H 


H 


H 


No Charge 



NOTES: 

A. tp = Bit time before clock pulse. 

B. tp + l = Bit time after clock pulse. 



LOGIC DIAGRAM 

(Each Flip-Flop) 




RECOMMENDED OPERATING CONDITIONS 
















PARAMETER 


9S114XM/54S114XM 


9S114XC/74S114XC 






MIN. 


TYP. 


MAX. 


MIN. 


TYP. 


MAX. 


UNITS 


Supply Voltage V^c 


4.5 


5.0 


5.5 


4.75 


5.0 


5.25 


Volts 


Operating Free-Air Temperature Range 


-55 


25 


125 





25 


75 


°C 



X - package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product. 
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FAIRCHILD SUPER HIGH SPEED TTL/SSI . 9S114/54S114, 74S114 



ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless 0th 


jrwise Noted) 






PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


SYMBOL 


MIN. 


TYP. 

(Note 2) 


MAX. 


(Note 2) 


V|H 


Input HIGH Voltage 


2.0 






Volts 


Guaranteed Input HIGH Voltage 


V|L 


Input LOW Voltage 






0.8 


Volts 


Guaranteed Input LOW Voltage 


Vqd 


Input Clamp Diode Voltage 




-0.65 


-1.2 


Volts 


Vcc = M'N- 'l =-18 mA 


VOH 


Output HIGH Voltage 


XM 


2.5 


3.4 




Volts 


Vcc = MIN., Iqh =-1-0mA 


XC 


2.7 


3.4 




Vol 


Output LOW Voltage 




0.35 


0.5 


Volts 


Vcc= MIN., loL = 20 mA 




Input HIGH Current at 


JK 




1.0 


50 


mA 






Clock 




4.0 


200 


Vcc = MAX., V|N = 2.7 V 


IjH 


Preset 




2.0 


100 




Clear 




4.0 


200 






Input LOW Current at 


JK 




-0.96 


-1.6 


mA 






Clock 




-5.6 


-8.0 


VcC= MAX., V||\| =0.5 V 


'IL 


Preset 




-4.9 


-7.0 






Clear 




-9.8 


-14 




'OS 


Output Short Circuit Current 
(Note 3) 


-40 


-65 


-100 


mA 


Vcc= MAX., VouT = OV 


'cc 


Supply Current 




30 


50 


mA 


Vcc= MAX. (Note 4) 



B 



SWITCHING CHARACTERISTICS (Ta = 25° C) 





PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


SYMBOL 


MIN. 


TYP. 


MAX. 


fmax 


Maximum Clock Frequency 


80 


125 




MHz 




tPLH 


Turn Off Delay Clear or Preset to Output 






7.0 


ns 


Vcc = 5.0 V 
Cl= 15 pF 


tPHL 


Turn On Delay Clear or Preset to Output 






7.0 


ns 


tPLH 


Turn Off Delay Clock to Output 






7.0 


ns 


tPHL 


Turn On Delay Clock to Output 






7.0 


ns 





Notes: 

(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicable 
device type. 

(2) Typical limits are at V^c = 5.0 V, 25°C. 

(3) Not more than one output should be shorted at a time. 

(4) Ice i^ measured with outputs open, clock grounded and J, K, preset and clear at 4.5 V. 
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FAIRCHILD SUPER HIGH SPEED TTL/SSI • 9S140/54S140, 74S140 



DUAL 4-INPUT NAND LINE DRIVER 



LOGIC AND CONNECTION DIAGRAM 
DIP (TOP VIEW) 

Vcc '"'c 



SCHEMATIC DIAGRAM 

(EACH GATE) 



EJ 



UiiJIjJiijyjiiJLl 



^^^-77 



NO GNO 



Positive logic: Y = ABCD 
NC— No internal connection. 

RECOMMENDED OPERATING CONDITIONS 



7^ 



& 



i& 




< 



^ 



Component values shown are typical. 



PARAMETER 


9S140XM/54S140XM 


9S140XC/74S140XC 






MIN. 


TYP. 


MAX. 


MIN. 


TYP. 


MAX. 


UNITS 


Supply Voltage \/qq 


4.5 


5.0 


5.5 


4.75 


5.0 


5.25 


Volts 


Operating Free-Air Temperature Range 


-55 


25 


125 





25 


75 


°C 


Fan Out From Each Output 






37.5* 






37.5* 


U.L. 



available on this product. 



ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted) 






PARAMETER 


LIMITS 


UNITS 




SYMBOL 


MIN. 


TYP. 
(Note 2) 


MAX. 


TEST CONDITIONS (Notel) 


V|H 


Input HIGH Voltage 


2.0 






Volts 


Guaranteed Input HIGH Voltage 


V|L 


Input LOW Voltage 






0.8 


Volts 


Guaranteed Input LOW Voltage 


VcD 


Input Clamp Diode Voltage 




-0.65 


-1.2 


Volts 


Vcc = MIN., I|N = -18mA 


VOH 


Output HIGH Voltage 


XM 


2.0 


2.8 




Volts 


Vcc = MIN., V|N= 0.5V, 


XC 


2.0 


2.8 




Rq = 50S2 to Gnd 


Vol 


Output LOW Voltage 




0.4 


0.5 


Volts 


Vcc = MIN., loL = 60mA, V||sj = 2.0V 


l|H 


Input HIGH Current 




1.0 


100 


HA 


Vcc = MAX., V|N = 2.7V 


Each Input 






1.0 


mA 


Vcc = MAX., V|N = 5.5V 


l|L 


Input LOW Current 




-2.5 


-4.0 


mA 


Vcc = MAX., V|N = 0.5V r.ach Input 


•os 


Output Short Circuit Current 
(Notes) 


-50 


-150 


-225 


mA 


Vcc = MAX., VquT = OV 


'CCH 


Supply Current HIGH 




8.2 


18.0 


mA 


Vcc = MAX., V|N=OV 


'CCL 


Supply Current LOW 




27.2 


44.0 


mA 


Vcc ^ MAX., Inputs Open 



SWITCHING CHARACTERISTICS (Ta = 25°C) 














SYMBOL 


PARAMETER 


LIMITS 


UNITS 


TEST CONDITIONS 


TEST 


MIN. 


TYP. 


MAX. 


FIGURES 


tPLH 


Turn Off Delay Input to Output 


2.0 


4.0 


6.5 


ns 


Vcc = 5.0V 
Cl = 50pF 




tPHL 


Turn On Delay Input to Output 


2.0 


4.0 


6.5 


ns 


DD 



NOTES: 

(1) For conditions shown as MIN. or MAX., use the appropriate value specified under recommended operating conditions for the applicabit 
device type. 

(2) Typical limits are at Vqq = 5.0V, 25°C. 

(3) Not more than one output should be shorted at a time. 
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FAIRCHILD SERIES TTL/SSI 



9N/54,74 
TYPICAL CHARACTERISTICS* 



PROPAGATION DELAY 

TIME TO LOW LEVEL 

VERSUS 

AMBIENT TEMPERATURE 
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1 1 

SERIES 74 
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- 





PROPAGATION DELAY 

TIME TO HIGH LEVEL 

VERSUS 

AMBIENT TEMPERATURE 















1 

vcc- 


5V 














SEE F 


g.A 
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= 160 pF 
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L - 50 pF 
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L-16pF 
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1 1 

»- SERIES 74 - 
1 1 


- 







1 -16 B 25 46 66 85 106 126 
If^ " AMBIENT TEMPERATURE - °C 



-66 -35 -16 5 25 46 66 85 105 12B 
Ta - AMBIENT TEMPERATURE - °C 



PROPAGATION DELAY 

TIME VERSUS 

AMBIENT TEMPERATURE 



fe 16 















"1 

Vcc- 


5 V 














£ 


EEFI 


3. A 
















































, 




— 


— 






Cl-'60pF 






— ' 






Cl= 16 pF 


~"~" 




— - 
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-^ 


SERIES74 
1 1 


-* 


- 





OUTPUT VOLTAGE VERSUS 
INPUT VOLTAGE 



4,0 
> 3.6 














N- 
SEE 


-5V 

Figs. 1 
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'a "-'' ^ 


















1 3.0 

§ 2.6 

z> 

H 2.0 
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[_ 1.6 

>" 1.0 
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1 1 ^ 


^. 
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-55 -36 -16 



26 45 65 85 106 125 
AMBIENT TEMPERATURE - °C 



0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.! 
Vim - INPUT VOLTAGE - V 



B 



LOW LEVEL OUTPUT 

VOLTAGE VERSUS 

SINK CURRENT 



> 


1 1 

Vcc-BV 
V|fj = 2.4V 




- 


a"-! 


B°c/ 






1 ' 

§ 0.4 

-J 

> 

'^ 0.3 

2 0.2 

D 
O 

^0.1 
















y. 


p 








Ta = i 


26°C, 


^ 


y 


-26°C 
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^ 


3 


/ 
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HIGH LEVEL OUTPUT 

VOLTAGE VERSUS 

LOAD CURRENT 











■ 
vcc 


= 6V 


, r 


A=125°C 
1 




SEE 


ig. 2 


s 


/Ta = 2 


5''C 








\ 












Nv 


V 








Ta 


• -Be'c"* 


\ 












N 


^ 












^ 


k 












^ 





10 16 20 26 30 36 40 46 
IqL- SINK CURRENT -mA 



Iqh - LOAD CURRENT - mA 



'Unless otherwise noted, data as shown is applicable for: 9N00/5400, 7400; 9N02/5402, 7402; 
9N04/5404, 7404; 9N 10/5410, 7410; 9N20/5420, 7420; 9N30/5430, 7430; 9N50/5450, 7450; 
9N51/5451, 7451; 9N53/5453, 7453; 9N54/5454, 7454. 
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FAIRCHILD SERIES TTL/SSI 



9S/54S,74S 
TYPICAL INPUT AND OUTPUT CHARACTERISTICS 



OUTPUT CURRENT VERSUS 

OUTPUT VOLTAGE 

(OUTPUT LOW) 



OUTPUT CURRENT VERSUS 

OUTPUT VOLTAGE 

(OUTPUT HIGH) 



INPUT CURRENT 

VERSUS 
INPUT VOLTAGE 



OUTPUT VOLTAGE 

VERSUS 

INPUT VOLTAGE 
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f'oR9S00,'9S04, 9S20 1 



100 200 300 400 500 600 

Vol - OUTPUT VOLTAGE - mV 

OUTPUT CURRENT VERSUS 

OUTPUT VOLTAGE 

(OUTPUT LOW) 



VoH ' OUTPUT VOLTAGE VOLTS 

OUTPUT CURRENT VERSUS 

OUTPUT VOLTAGE 

(OUTPUT HIGH) 



V|N - INPUT VOLTAGE - VOLTS 

INPUT CURRENT 
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INPUT VOLTAGE 
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FOR9S40, 9S140 1 
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VOH - OUTPUT VOLTAGE - VOLTS 



INPUT VOLTAGE -VOLTS 



V|N - INPUT VOLTAGE - VOLTS 



TYPICAL PROPAGATION DELAY TIME CHARACTERISTICS 

FOR 98 GATES, BUFFER, AND INVERTER 



PROPAGATION DELAY TIME, 

LOW-TO-HIGH-LEVEL OUPUT 

VERSUS 

FREE-AIR TEMPERATURE 



PROPAGATION DELAY TIME, 

LOW- TO-HIGH-LEVEL OUTPUT 

VERSUS 

SUPPLY VOLTAGE 



PROPAGATION DELAY TIME, 

HIGH-TO-LOW-LEVEL OUTPUT 

VERSUS 

FREE-AIR TEMPERATURE 
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-25 2B 7B 

Ta - AMBIENT TEMPERATURE - °C 



4.76 5.0 B.2B 

Vcc - SUPPLY VOLTAGE - VOLTS 



PROPAGATION DELAY TIME, 

HIGH-TO-LOW LEVEL OUTPUT 

VERSUS SUPPLY VOLTAGE 



B.5 -76 -26 Q 25 75 

Ta - AMBIENT TEMPERATURE - °C 

POWER DISSIPATION PER GATE 
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